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Date: 29 April 2003
To: Bechtel Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 100-BC Area Effluent Pipeline & Proximity Site Remediation Activities -

Full Protocol - Waste Site 100-C-3
Subject: Inorganics - Data Package No. H2132-LLI (SDG No. H2132)

INTRODUCTION

This memo presents the results of data validation on Data Package No. H21 32-LLI
prepared by Lionville Laboratory Inc. (LLI). A list of samples validated along with
the analyses reported and the method of analysis is provided in the following
table.

.Sample ID ple le Date Media Validation. .. .Anlysis

JOOKB9 3/27/03 Soil C See note 1

JOOKCO 3/27/03 Soil C See note 1

JOOKC1 3/27/03 Soil C See note 1

JOOKC2 3/27/03 Soil C See note 1

JOOKC3 3/27/03 Soil C See note 1

JOOKC4 3/27/03 Soil C See note 1

1 - Chromium VI by 7196A; ICP metals by 60108; mercury by 7471A.

Data validation was conducted in accordance with the Bechtel Hanford
Incorporated (BHI) validation statement of work and the 100 Area Remedial Action
Sampling and Analysis Plan (DOE/RL December 2001) and the Data Quality
Objectives Summary Report for 100/300 Area Remaining Sites Analytical Sampling
Effort, (BHI-01 249, Rev. 3, March 2003). Appendices 1 through 6 provide the
following information as indicated below:

Appendix
Appendix
Appendix
Appendix
Appendix
Appendix

1.
2.
3.
4.
5.
6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Documentation Requested by Client
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DATA QUALITY PARAMETERS

* Holding Times

Analytical holding times for metals are assessed to ascertain whether the
holding time requirements were met by the laboratory. The holding time
requirements are as follows: Soil samples must be analyzed within 30 days for
chromium VI, 6 months for ICP metals and 28 days for mercury.

All holding times were acceptable.

o Preparation (Method) Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank
results, samples with digestate concentrations less than five times the
preparation blank value have had their associated values qualified as non-
detected and flagged "U". Samples with concentrations of greater than five
times the highest blank concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the contract
required detection limit (CRDL), all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the instrument
detection limit (IDL) and less than or equal to the CRDL, all nondetects are
qualified as estimates and flagged "UJ" and all detects less than ten times the
absolute value of the blank are qualified as estimates and flagged "J". If the
sample results are greater than ten times the absolute value of the preparation
blank, no qualification is necessary.

Due to laboratory blank contamination, all detected silver results were qualified
as undetected and flagged "U".

All other preparation blank results were acceptable.

Field (Equipmentl Blank

One equipment blank (JOOKC4) was submitted for analysis. Barium and
chromium (total) were detected in the equipment blank. Under the BHI
statement of work, no qualification is required.
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- Accuracy

Matrix Spike

Matrix spike (MS) analyses are used to assess the analytical accuracy of the
reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike recoveries must fall within the range of
70% to 130%. Samples with a spike recovery of less than 30% and a sample
result below the IDL are rejected and flagged "UR". Samples with a spike
recovery of 30% to 69% and a sample result less than the IDL are qualified
"UJ". Samples with a spike recovery of greater than 130% or less than 70%
and a sample result greater than the IDL are qualified as estimates and flagged
"J". Finally, for samples with a spike recovery greater than 130% and a sample
result less than the IDL, no qualification is required.

All matrix spike recovery results were acceptable.

Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD)
between the recoveries of matrix spike duplicate (MSD) analyses performed on a
sample in the analytical batch. Precision may alternatively be assessed using
unspiked duplicate analyses performed on a sample in the analytical batch. If
both sample and replicate activities (concentrations) are greater than five times
the CRDL and the RPD is less than 30%, no qualification is required. If either
activity (concentration) is less than five times the CRDL, the RPD control limit is
less than or equal to two times the CRDL. If the RPD is outside the applicable
control limit, associated results are qualified as estimated detects or estimated
non-detects.

All laboratory duplicate results were acceptable.

Field Duplicate

One set of field duplicate samples (JOOKC1/JOOKC3) were submitted for
analysis. Field duplicate results are compared using the same criteria as for
laboratory duplicates. All field duplicate results were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the target detection limits
(TDLs) to ensure that laboratory detection levels meet the required criteria. All
chromium VI results exceeded the TDL. Under the BHI statement of work, no
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qualification is required. All other reported results met the analyte specific TDL.

- Completeness

Reported analytical detection levels are compared against the target detection limits
(TDLs) to ensure that laboratory detection levels meet the required criteria. All
chromium VI results exceeded the TDL. Under the BHI statement of work, no
qualification is required. All other reported results met the analyte specific TDL.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to laboratory blank
undetected and flagged

All chromium VI results
qualification is required.

contamination, all detected silver results were qualified as
"U".

exceeded the TDL. Under the BHI statement of work, no

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

BHI-01 249, Rev. 3, Data Quality Objectives Summary Report for 100/300 Area
Remaining Sites Analytical Sampling Effort, Bechtel Hanford Incoroprated, March
2003.

DOEIRL-96-22, Rev. 3, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, December 2001.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

0000Cs

SDG: H2132 REVIEWER: DATE: 4/29/03 PAGE_1_OF_1
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Silver U JOOKB9, JOOKC1 Blank
JOOKC2, JOOKC3 contamination



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SOIL MATRIX, MG/KG

Project: BECHTEL-HANFORD
Laboratory: LLI

Case SDG: H42132
Sample Numiber JOOKB9 JOOKCO J00KC1 JOOKC4
Remarks Duplicate E. Blank
Location 100-C-3 100-C-3 100-C-3 100-C-3 100-C-3 100-C-3
Sample Date 3/27/03 3/27/03 3/27/03 3/27103 3/27/03 3/27/03
knorganics TDL Result a Result Q Result Q Result Q Result 0 Result IQ Result Q Result 0 Result 0 Result G
Silver 0.2 0.09 U 0.08 U 0.08 U 0.09 U 0.11 U 0.08 U
Arsenic 1 2.2 2.5 2.2 2.5 2.4 _ 0.33 U

Barkim 20 51.2 49.4 53.6 52.9 62.5 1.2
Cadmium 0.2 0.22 0.28 0.24 0.14 0.22 0.04 U

Chromiumftotall 1| 10.0 10.5 9.9 8.6 9.3 0.26
Mercury 0.2 0.02 U 0.02 U 0.01 U 0.01 U 0.02 U 0.02 U
Lead 6 10.0 8.7 9.8 5.5 9.8| 0.25 U

Selenium 1 0.34 U 0.37 U 0.36 U 0.49 0.37 U 0.34 U

Chromium Vi 0.1 0.42 U 0.41 U 0.42 U 0.42,U 0.42 U 0.40 U

_ _ _ __ ii ii i H2 32_______ __H I- __9

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize miss-interpretation of results. All other qualifiers shown were applied during validation.

C
C
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Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 04/00/03

CLIENTt TNUHANFORD B02-054 R2132

WORK ORDER: 11343-606-001-9999-00

SAMPLE

-002

SITE ID

J00KCC4

-003 000KB9

-004 J00KCO

ANALYTE

Silver, Total

Arsenic, Total

Barium, Total

Cadmium, Total

Chroemium, Total

Mercury. Total

Lead, Total

Selenium, Total

LVl, LOT A! 0304L094

RESULT

0.0' uj

0.33 u

1.2

0.04 u

0.26

0.02 u

0.26 U
0.34 u

0.09 U
2.2

51.2

0.22

10.0

0.02 u

10.0

0.34 u

0.08 u

2.5

49.4

0.20

10.5

0.02 u

8.7
0.37 u

silver, Total

Arsenic. Total

Barium, Total

Cadmium, Total

Chromium, Total

Mercury, Total

Lead, Total

Selenium, Total

Silver, Total

Arsenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Mercury, Total

Lead, Total

Selenium, Total

UNITS

KG/KG

MG/KG
MG/KG
MG/KG

MG/KG
HG/KG

MG/KG
MG/KG

MG/KG
KG/KG

MG/KG

MG/KG

MG/KG

MG/KG,
MG/KG

MG/KG

HG/KG

MG/KG
MG/KG
MG/KG
MG/KG

KG/KG

MG/KG
HG/KG

REPORTING

LIMIT

0.0l

0-33

0.01

0-04

0.06

0.02

0.29

0.34

0.09

0.33

0.009

0.04

0.06

0.02

0.24

0.34

0.08

0.35

0.01

0.04

0.06

0.02

0.26

0.37

OU$QV

000011

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

LI/t
4/e>



Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 04/00/03

CLIEHTt TNUKANORD B1--054 H2132

WORK ORDER: 11343-606-001-9999-00

SAMPLE SITE ID

-005 J00KC1

-006 300KC2

-007 JOOKC3

ANALYTR

Silvor, Total

Ar.nic, Total

Barium, Total

Cadmium, Total

Chromium, Total

M.rcury, Total

Lead, Total

Selenium, Total

LVL LOT #: 0304L084

REPORTING

RESULT UNITS LIMIT

0.02

2.2

53.6

0.24

9.9

0.01 u

9.8

0.36 u

0.09 U
2.5

52.9

0.14

0.6

0.01 u

5.5

0.49

0.11

2.4

62.5

0.22

9.3

0.02 u

9.9

0.37 u

Silver, Total

Arsenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Mercury, Total

Lead. Total

Selenium, Total

Silvar, Total

Asnic, Total

Barium, Total

Cadmium, Total

Chromium, Total

mercury, Total

Lead, Total

Selenium, Total

MG/KG

MG/KG
MG/KG

MG/KG
No/ICC

MG/KG
NG/KG
MG/KG

MG/KG

MG/KG

MG/KG

Na/KG

NG/KG
MG/KG
MG/KG

HG/KG

NG/KG
MG/KG

MG/KG
NG/KG
MG/KG

MG/KG
Mo/KG
MG/KG

0.08

0.35

0.01

0.04

0.06

0.01

0.26

0.36

0.01

0.35

0.01

0.04

0.06

0.01

0.26

0.36

0.08

0.36

0.01

0.04

0.06

0.02

0.27

0.37

000012

DILUTION

PACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

2.0

2.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

V
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Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 04/14/03

CLIENT: TNUHANFORD B01-054 H2132
WORK ORDfR: 11343-606-001-9999-00

SAMPLE

-001

SITE ID

....................

J00KCS

-002 JOOKC4

-003 000K"9

-004 JOOKCO

-005 J00KC1

-006 300KC2

-007 J00KC2

ANALYTE

.......................

% Solids

% Solids
Chromium VI

% Solids
Chromium VI

% Solid.
chromium VI

% Solids
Chromium VI

% Solids
Chromium VI

% Solid.
Chrosium VI

LVL LOT #: 0204LOS4

REPORTING

RESULT UNITS LIMIT

........ ......1 ........

100 0.01

99.9 %

0.40 u MG/KG

95.7 %

0.42 u MG/KG;

96.7 %

0.41 u flG/KG

96.2 %

0.42 u MG/KG

95.6 %

0.42 u MG/KG

95-1 11

0.42 u NG/KG

0.01

0.40

0.01

0.42

0.01

0.41

0.01

0.42

0.01

0.42

0.01

0.42

000013

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

qt1 Vf
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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*v LI
Client: TNU-HANFORD B01-054 W.O.#: 11343-606-001-9999-00
LVL#: 0304L084 Date Received: 04-01-03
SDG/SAF#: H2132/B01-054

METALS CASE NARRATIVE

1. This narrative covers the analyses of 6 soil samples.

2. The samples were prepared and analyzed in accordance with methods checked on the
attached glossary.

3. All analyses were performed within the required holding times.

4. All results presented in this report are derived from samples that met LvLi's sample
acceptance policy.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits.

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less
than the PQL).

7. All preparation/method blanks (MB) were within method criteria {less than the Practical
Quantitation Limit (3X the IDL), MB value less than 5% of the RCRA limit, or samples
greater than 20X MB value). Refer to the Inorganics Method Blank Data Summary.

8. All ICP Interference Check Standards were within control limits.

9. All laboratory control samples (LCS) were within the 80-120% control limits with the
exception of the soil LCS for Mercury (126.3%) which was within manufacturer's
performance acceptance limits. Refer to the Inorganics Laboratory Control Standards
Report.

10. All matrix spike (MS) recoveries were within the 75-125% control limits. Refer to the
Inorganics Accuracy Report.

11. The duplicate analysis for 1 analyte was outside the 20% Relative Percent Difference (RPD)
control limits. Refer to the Inorganics Precision Report.

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this

repon are integral parts of the analytical data. Therefore, this report should onl be reproduced in its entirety of 4 5 pages.

000 015
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12. For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in
a region of less-certain quantification.

13. I certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the
data contained in this hard-copy data package has been authorized by the Laboratory
Manager or a designee, as verified by the following signature.

C,
lain Daniels
Laboratory Manager
Lionville Laboratory Incorporated
gmb/m04-084

Date

lvLI 000016



O VLI_
Analytical Report

Client: TNU-HANFORD BOI-054 H2132 W.O.#: 11343-606-001-9999-00
LVL#: 0304L084 Date Received: 04-01-03

INORGANIC NARRATIVE

1. This narrative covers the analyses of 7 soil samples.

2. The samples were prepared and analyzed in accordance with the methods checked on the
attached glossary.

3. Sample holding times as required by the method and/or contract were met.

4. The results presented in this report are derived from samples that met LvL's sample
acceptance policy.

5. The method blank for Chromium VI was within the method criteria.

6. The Laboratory Control Samples (LCS) for Chromium VI were within the laboratory
control limits.

7. The matrix spike recoveries for Chromium VI were within the 75-125% control limits.

8. The replicate analysis for Chromium VI was within the 20% Relative Percent Difference
(RPD) control limit.

9. Results for solid samples are reported on a dry weight basis.

10. I certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the
data contained in this hard copy package has been authorized by the Laboratory Manager or
a designee, as verified by the following signature.

lain Daniels Date
Laboratory Manager
Lionville Laboratory Incorporated

pe04- 084

The results presented in this report relate to the analytical testing and conditions of the samples upon receipt and during storage. All pages of this report are integral
parts of the analytical data. Therefore, this report should only be reproduced in its entire d a

208 Welsh Pool Road - Lionville, PA 19341-1333 - (610) 280-3000 - Fax (610) 280-3041



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST I - flUI-U:4-uaa -I - -

Collector Cwoanv Contact Telephone No. Project Coordinator yrce pd L -,

D.Shea D.Shea 521-6014 KESSNER, JH PriceCode SL Data Turnarowfid7f k1?1Day
Project Desienuadon Sanling Locaion SAF No. Air Quality I D ys 9.

100 B/C Area Effluent Pipeline & Proimity Site Remediatiw 100 BC french drain 100-C-3 B01-054

le Chest No. Field Lobook No. 9 COA Method of Shipment
EL4648 ""3 %5f RIODC32FO

Shinned Olfsite Property No. Bill of Ladinm/Air Bill No.
TM $LEC-A A6 ___

IPOSS 1i--5PLE H AZARDS/REMARKS

Posenially radiologically contaminated PrCservation COW4C Cod 4C COW4C COOI4C No Hose No Non,

Type of Container P G/ aG G G/P G/P G 0/P
Special Handling and/or Storage T o C a

No. of Container(s) I I I I I

Volume 6OmL dOML 2505 2SOmL M120 

Seei4..(I)in ICPMea- Scsi-VOA. VOA-1260A Sets4 1
)ia See 3)i. Ti I Cc 4

SpecW SOIOA(Ad. 8270A(C) (TCL) S .

SAMPLE ANALYSIS c
,,-GO Lad?

747 -(CV)

Sample No. Matrix * Sampe Daw Sample Timee4

J00KB9 $OIL

JOOKC0 SOIL .
JOOKC1 SOIL.

JDOKC2 SOIL to -

J0OKC3 SOIL I 0-
CHAIN OF POSSESSION Sign/Prial Names SPECIAL INSTRUCTIONS Marix

Reliinquiish~ed Byfteniovrd From Dase/Time Rccyirld/o, (1) ICP Muals - 6010TR (Clieu List) (Arnenic, Bariwu, Cadmigm. Scienisa, Silver)FicA A J (2) 0omm Speciroscopy(TCL Li) (Cesiehll3, Cobah-60 Eopiu-152. Eurpim-154, sl

Re$.i eBy/ReovdFrOmI ie/Tiae Receied y/Si Dat/Timi Europium-I35;GamrmSpec-Ad-onjAinriciu-241, I ' . ',Uranium-23S)

t3& rWs 1 (3) 1.aown a W-1s m opra1w nAm*;k Amoriciun-24 1; Suo namn49,90 -Total Sr;J& iek.6S-

Reinquished By/Rem Da/Time Rccciev y/Sw In DatedAiiut )4.3L' d

Re I ui ied BRe e med From DaseiTime R d Date/Time T-r.

Da e.%'0 m 1,11' 0 C Personnel nor a
Reinm.shed By/Removed From DaeTime Rewm H y1gedin Date/Tim.e reiinq

Rcfv 7 Pt rOP tie 3728
Rehnquished By/Removed From Date/rime Recv,,d fy/Siw ed In Date/Time

TitleLABORATORY Received By
SECTION

Due/Tie

FINALSAMPLE DisposalMehlod Disposed By Delrim

DISPOSITION

BHI-EE-O11 (03/01/2002)



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANLSI UEST BO1-054-013 IPase 2 of 2

olleclor Company Contact Telephone No. Protect Coordinator
D.Shea D.Shca 521-6014 KESSNER, IH Price Code 8L

Protect Desinnation Samnline Location SAF No. Air Quality r] ...
100 B/C Area Effluent Pipeline & Proximity Site Remediatio 100 BC french drain I00-C-3 B01-054

FieldC Method of Shipment
C. Ct* EL-14-& rr ) a -FRIOC32F00ec

Shined T Oflsite Pronertv No. Bill of Ladine/Air Bill No.

__TM 4R - r/ 7 1 -
POSSIBLE SAMPLE HAZARDS/REMARKS

Polentially radiologically contaminated Preservation Caot4C Cooi4C CodI4C Coid4C None No. No. N.

Ty6fotie /P G/P .0 G G/P 0/P G G/P

Special Handling and/or Storage Type or Container
No. of Container(s) I

Volume 60mL 60ml 250g 250mL 5 120m

Seeitem(I)i CP Metals- SSem-VOA- VOA-1260A Seaiten )ia Sene. i 3)i TriIIm i3 C. 14
Specul ECIUA(Add. ulOA (TCL) (TCL) Spec

SAMPLE ANALYSIS
Lauri

7471 -(CV)

Sample No. Matrix * Sample Date Sample Time jNiN V

JOOKC4 SOIL 31eZ 10

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTlONS Matrix

Relinquished By/cswved From Date/T Rec.ived-By/Sored InDate/Time (I) IC? Meals- 60)0TR (Client List) cArati, Bariumn, Cadmium, Selanin, Sirl Sver
vuss_ b : -A L (2) Gmans Speermcopy (CL List) (Cesiu-137. Cobalt-O, Eatroiu-152, Europinn-154, SOaw

Relinquished Hy/Renovd From Dare/Tile Receive By/Stored In Date/rime Europhm-l55); Geran Spec - Add-o (Americim-241, Siha.rCtS Ctjuraeuum231) si-s ..
RBy dr iR nisAmium-241; Srmniwn-I9,90-TotalSr4ieIfl. W. Wa

R!iq hcd By/RimSvnd Dane/Time Rce d By/Stored It( D/imo e ,.0-

R dy/emove Irm Date/,imc Rec d y/S redIn Dae

\-03j 10:00 se 3C / Personnel not available to -0

Relinquished By/Removed From Date/Time Recend BSed I aDeTime relinquish mpl for -t

Relinquished ByiRemoved From Datefrime Rcnivd By/Slored in Date/ime

LABORATORY Received By Tide Date/Time

SECTION
flhpwsvd By Df/Tefne

FINAL SAMPLE Disposal Method
DISPOSITION

BHI-EE-011 (03101/2002)



Appendix 5

Data Validation Supporting Documentation
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S S - ---- - -

Data Validation Checklists
BMI-01435

Rev. 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

ALIDATION
LEVEL. A CDE

PROJECT: I (boYc /0 -C -- DATAPACKAGE:

VALIDATOR: j LAB: L I.2 DATE- Ir-)
CASE: SDG: -2 1 ?

NES PERORMED

SW-846/GFAA (SW 6 H SW-46

SAMPLES/MATRIX

lcookL C(Ds1c> .>k c Ifookc

zukc -it To )c cc(

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification docu ntatio presn ...................................................................................... es o

Comments:

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D ad E)

Initial calibrations verforned on all instruments? ................................... Yes

itial calibrations acceptable? ......... ................................................................................... es
JCP interference checks accptable? ........................................... Yes

CV CCV checks performed on all insments? ....................................................................... Yes
CV and CCV checks acceptable? ................................................................................................... Y es

Standards traceable? .............................................................................................................. es
St nd rd e p re ? .................. .................................................... ........................ .............. ..... . ....... Y esStandards expired?._.. ......................... _..........................._......... ....... Yes

Calculation check acceptable? ................................................. ............... .................. .............. Y es
Conmentt-

No

No 4/A

NoN/

No N/A

No N/A

No N/A

No N/A

No N/

Data Validation Procedurefor Chemical Analysis
October 2000 00 0 021 A I r



Data Validation Checklists Rev. 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, E)........... ....... Yes N

ICB and CCB results acceptable? (Levels D, E) ................................... Yes N /

Laboratory blanks analyzed?...................... .................................... No N/A

Laboratory blank results acceptable?.......................................... Yes (§) N/A
Field blanks analyzed? (Levels C, D, E)....................................... 69 No N/A

Field blank results acceptable? (Levels C, D, E) ................................... Yes ) N/A

Tramscription/calculation errors? (Levels D, E) ....... ............ Yes No

Comments: 5' I -- ) C

4. ACCURACY (Levels C, D, and E)

MS/MSD samples analyzed?................................................... No N/A
MS/MSD results acceptable? .... .. ,e oN/ANLWSDresuts aceptbe?................................................................................. sN N/
MS/MSD standards NIST traceable? (Levels D, E) ............................ ...... Yes N /A
MS/MSD standards expired? (Levels D, E) ...................................... Yes No

LCS/BSS sanples analyzed? ............................................... Yes No
LCS/BSS results acceptable?................................................ Yes No
Standards traceable? (Levels D, E) ............................................ Yes No /A
Standards expired? (Levels D, E) .............................................. Yes No A
TRncription/calculation errors? (Levels D, E) .................................... Yes No /A
Performance audit sample(s) analyzed? ......................................... Yes E N/A
Performance audit sample results acceptable? Y

Conmmwnt:- ) o f

Data Validation Procedure for Chemical Analysis
October 2000 0000,22
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Data Validation Checklists

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate IWO values acceptable? ............................................ Yes No N/A

Duplicate results acceptable? ..... .......................................... Ye No N/A

MS/MSD stanudrds NIST traceable? (Levels D. E) ................................. Yes N

MS/MSD standards expired? (Levels D, E) ...................................... Yes No$ /

Field duplicate RPD values acceptable?........ ............................... & No N/A
Field split RPD values acceptable?............................................Yes No

Transcription/calculation errors? (Levels D E) .................................... Yes No

Cormments:

6. ICP QUALITY CONTROL (Levels D and E)
ICP serial dilution samples analyzed?..........................................Yes

1CP serial dilution %D values acceptable? ....................................... Yes
XCP post digestion spike required? ............................................ Yes
ICP post digestion spike values acceptable? ...................................... Yes
Standards traceable?..............Y.................................... es
Standards expired? ................................................................... Yes
Transcrption/calculation erro? ............................................. Yes
Comments:

N/A

N/A

N N/A

NN/A

N N/A

" N/A

N N/

Data Validafion Procedure for Chemical Analysis
October 2000 000023
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DataValidadon Checklists Rev.O

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

7. FURNACE AA QUALITY CONTROL (Levels D and E)

Duplicate injections performed as required?...................................................................................... Yes
Duplicate injection %RSD values acceptable? .................................... Yes
Analycal spikes perfo ed as required?........................................................................... es
Analytical spike recoveries acceptable? ................................................................................................ es
Stndards tuaceable? s.k.............. .................................................................................................. yes
Standards expired? ................................................................................................................................. y es
MSA perfomed as required?.................................................................................................................. Yes
MSA results acceptable? .................................................................................................................. Yes

Transcription/calculation eors?............................................................................................................. Yes

Canurent:

Nol

No

No

No

No

No

No

No

No

NIA

N/

N/

N/A

N/A

NI

N/

. HOLDING TIMES (all levels)

Samples properly preserved?................................................................ No N/A
Sample holding times acceptable?......................................................... No N/A
Comments:

Data Validation Procedurefor Chemical Analysis
October 2000 00Of)024
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Data Validation Checklists
nRn-U v. 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (aU levels)

Results reported for all requested analyses?........................................................................................... No N/A
Rresults supported in the raw data? (Levels D, E)................................................... ............................ Yes No
Samples properly prepared? (Levels D, E).................................. .
Detection limits mreet RDL?......... ............................................ a A
Transcription/calculation errors? (Levels D, E) ................................................................ No
Comments:

nV crM

Data Validation Procedurefor Chemical Analysis
October 2000 000025 A-7n



Appendix 6

Additional Documentation Requested by Client
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Lionville Laboratory, Inc.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 04/09/03

CLIENT: TNUHANPORD B01-054 R2132

WORK ORDER, 11343-696-001-9999-00

SAMPLE SITE ID

BLANKi 03L010.-fB1

BLANK1 03C0069-MB1

ANALYTH

Silvr, Total.

Arsenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Lead, Total

Selenium, Total

LVL LOT #: 0304L084

REPORTING

RESULT UNITS LIMIT

0.16

0.35 u

0.03

0.04 u

0.16

0.26 u

0.36 u

Mercury, Total

MG/KG

NG/KG

MG/KG

MG/KG

MG/KG

MG/KG
MG/KG

0.02 U MG/KG

0.08

0.35

0.01

0.04

0.06

0.26

0.36

0.02

'000 027

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Z,



Lionville Laboratory, Inc.

INORGANICS AcCURACY REPORT 04/09/03

CLIESr: TNUHANPORD 801-054 H2132

WORK ORDER: 11343-606-001-9999-00

LVL LOT #: 0304L084

SAMPLE SITE 1D

-002 J00KC4

ANALYTE

ilv.r, Total

Arsenic, Total

Barium, Total

Cadmium, Total

Chrosium, Total

Mercury, Total

Ltad, Total

Selenium, Total

SPIKED INITIAL SPIKED

SAMPLE RESULT AMOUNT %RECOV

4.5 0.Ou 4.7 95.7

170 0.33u 187 90.7

171 1.2 187 90.7

4.3 0.04u 4.7 91.5

17.0 0.26 16.7 93.8

0.15 0.02u 0.15 98.7

42.6 0.2u 46.2 93-2

168 0.34u 187 89.5

000028
"4

DILUTION

FACTOR(SPK)

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0



Lionville Laboratory, Inc.

INORGANICS PRECISION REPORT 04/08/03

CLIENr: TNUHANFORD B01-054 H2132
WORK ORDER: 11343-E06-001-9999-00

SAMPLE SITE ID

-002REP J00KC4

ANALYTE

Silver, Total

Arsenic. Total

Barium, Total

Cadmium, Total

ChroMium. Total

Mercury, Total

Lead, Total

Selenium, Total

INITIAL

RESULT

Q.09u
0.33u

1.2

0.04u

0.26
0.02u

0.2Su

0.34u

LVL LOT #: 0304L084

REPLICATE RPD
...===.. ==.

0.09

0.32u NC

1.4 15.4

0.04u NC

0.22 1.6

O.Olu NC

0.23u NC

0.32u NC

()000)29
A4I

DILUTION

FACTOR(REP)

..... 0....

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

-k4y
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Lionville Laboratory, Inc.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 04/14/03

CLIENT: TNUHANFORD B01-054 H2132

WORK ORDER: 11343-606-001-9999-00

SAMPLE

SLANK10

SITE ID

03LV1022-MB1

ANALYTE

Chromium VI

LVL LOT *: 0304L084

REPORTING

RESULT UNITS LIMIT

0.40 u MG/KG 0.40

000020

DILUTION

FACTOR

1.0



Lionville Laboratory, Inc.

INORGANICS ACCURACY REPORT 04/14/03

CLIENT: TNUHAqPORD B01-054 H2132
WORK ORDER: 11343-606-001-9999-00

SITE ID ANALYTE

J00KC3 Soluble Chromiu VI

Insoluble Chromium VI

03LVI22-MBl Soluble Chromium VI

Insoluble Chromium VI

SPIKED

SAMPLE

4.4

1270

4.0

1170

LVL LOT #: 0304L084

INITIAL

RESULT

0.42 U

0.42 U

0.40u
0.40u

SPIKED

AMOUNT

4.2

1240

4.0

1180

%RECOV

102.9

102.6

100.6

99.5

000031

SAMPLE

-007

BLANK10

DILUTION

FACTOR (SPK)

1.0

100

1.0

100



Lionville Laboratory, Inc.

INORGANICS PRECISION REPORT 04/14/03

CLIENT: TNUHANFORD EOI-054 H2132

WORK ORDER: 11343-606-001-9999-00
INITIAL

ANALYTE RESULT

Chromium VI 0.42u

LVL LOT #: 0304L084

REPLICATE RPD

0.42u NC

SAMPLE

-007REP

SITE ID

JOOKC3

DILUTION

FACTOR(REP)

1.0

zl-



Date: 29 April 2002
To: Bechtel Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 100-BC Area Effluent Pipeline & Proximity Site Remediation Activities -

Full Protocol - Waste Site 1 00-C-3
Subject: Volatiles - Data Package No. H2132-LLI (SDG No. H2132)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
H2132-LLI prepared by Lionville Laboratory Inc. (LLI). A list of the samples
validated along with the analyses reported and the method of analysis is provided
in the following table.

S Imple ID S Di; C AneentyI

JOOKB 3/27/03 Soil C See note I

JOOKCO 3/27/03 Soil C See note I

JOOKC1 3/27/03 Soil C See note 1

JOOKC2 3/27/03 Soil C See note 1

JOOKC3 3/27/03 Soil C See note 1

JO0KC4 3/27/03 Soil C See note 1

JOOKC6 3/27/03 Soil C See note1
1 - Volatiles by EPA 8260B.

Data validation was conducted in accordance with the Bechtel Hanford
Incorporated (BHI) validation statement of work and the 100 Area Remedial Action
Sampling and Analysis Plan (DOE/RL December 2001). Appendices 1 through 6
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of- Custody Documentation
Appendix 5. Data Validation Supporting Documentation
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DATA QUALITY OBJECTIVES

" Holding Times

Analytical holding times are assessed to ascertain whether the holding time
requirements were met by the laboratory. Preserved water samples must be
analyzed within: 14 days of the date of sample collection for VOAs. If holding
times are exceeded, but not by greater than twice the limit, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ"
for non-detects. If holding times are exceeded by greater than twice the limit,
all associated detected sample results are qualified as estimates and flagged "J"
and all non-detects are rejected and flagged "UR".

All holding times were met.

" Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis.
At least one acceptable method blank analysis must be conducted for every 20
samples of a given matrix. No contaminants should be present in the method
blank. Analytical results for analytes present in any sample at less than five
times the concentration of that analyte found in the associated blank are
qualified as non-detects and flagged "U". Common laboratory contaminants
present in samples at less than ten times the concentration of that analyte
found in the associated blank are qualified as non-detects. If a sample result is
less than the target detection limit (TDL) and is less than five times (or less than
ten times for laboratory contaminants) the highest associated blank result, the
sample result value is raised to the TDL, qualified as undetected and flagged
"U".

All method blank results were acceptable.

Field Blanks

One trip blank (JOOKC6) and one equipment blank (JOOKC4) were submitted for
analysis. Toluene and acetone were detected in both blanks. Under the BHI
statement of work, no qualification is required.

000002



e Accuracy

Matrix Spike/Matrix Spike Duplicate Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical
accuracy of the reported data and the effect of the matrix on the ability to
accurately quantify sample concentrations. Matrix spike/matrix spike duplicate
analyses are performed in duplicate using five compounds for which percent
recoveries must be within a range of 70-130%. If spike recoveries are outside
control limits, detected sample results less than five times the spike
concentration are qualified as estimates and flagged "J". Undetected sample
results with spike recoveries outside control limits are qualified as estimates and
flagged "UJ". Sample results greater than five times the spike concentration
require no qualification.

All MS/MSD results were acceptable.

Surrogate Recovery

The analysis of surrogate compounds provides a measure of system
performance for individual samples. Matrix-specific surrogate compound
recovery control windows have been established by the laboratory program.
When a surrogate compound recovery is out of the control window, all
positively identified target compounds associated with the unacceptable
surrogate recoveries are qualified as estimates and flagged "J". Undetected
compounds with surrogate recoveries less than the lower control limit are
qualified as having an estimated detection limit and flagged "UJ". Samples with
surrogate recoveries less than ten percent are qualified as estimates and
flagged "J" for detects, and rejected and flagged "UR" for nondetects.
Undetected compounds with surrogate recoveries greater than the upper control
limit require no qualification. Surrogates are not required for formaldehyde
analysis.

All surrogate recovery results were acceptable.

* Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicate results provide matrix-specific information on
the precision of the method for specific target compound classes. Precision is
expressed by the relative percent difference (RPD) between the recoveries of
duplicate matrix spike analyses performed on a sample. For samples analyzed
using SW-846 protocol, results must be within RPD limits of +/- 30% for solid

000003



samples. If RPD values are out of specification and the sample concentration is
less than five times the spike concentration, all associated sample results are
qualified as estimates and flagged "J" for detects and "UJ" for non-detects. If
RPD values are out of specification and the sample concentration is greater than
five times the spike concentration, no qualification is required.

All MS/MSD RPD results were acceptable.

Field Duplicate Samples

One pair of field duplicate samples (samples JOOKC1/JQOKC3) were submitted
to LLI for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. All field duplicate results were acceptable.

Analytical Detection Levels

Reported analytical detection levels for undetected analytes are compared against
the 100 Area Remedial Action Sampling and Analysis Plan target detection limits
(TDLs) to ensure that laboratory detection levels meet the required criteria.
Twenty-nine analytes were reported above their TDL. Under the BHI statement of
work, no qualification is required. All other reported results met the analyte
specific TDL.

* Completeness

Data package No. H21 32-LLI was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Twenty-nine analytes were reported above their TDL. Under the BHI statement of
work, no qualification is required.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validator in compliance with the BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications ( i.e., usable for decision-making

purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: H2132 REVIEWER: DATE: 4/29/03 PAGE 1OF-1_
TLI

COMMENTS: No qualifiers assigned.

(000()()



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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VOLATILE ORGANIC, ANALYSIS, SOIL MATRIX, (UG/KG)

Project: BECHTEL-HANFORD
Laboratory: LLI
C-- lsDG: H2132

Page _1_of _1

ase:
Sample Ntmber JOOKC6 JOOKC4 JOOKBS JOOKCO JOOKC1 JO0KC2 J00KC3

Remarks T. Blank E. Blank Duplicate

Sample Date 03/27/03 03/27/03 03/27103 3/27/03 3/27/03 3/27/03 3/27/03

Analysis Date 04/04/03 04/04103 04/07/03 04/04103 04/04/03 04/04/03 04/04/03

VOA/AMcohols/Formaldehyde TDL Result Q Result 0 Result Q Result Q Result 0 Result Q Result Q Result Q

Chloromethane 10 11 U* 9 U 10 U 11 U* 10 U 11 U* 11 U*

Bromomethane 10 11 U* 9 U 10 U 11 U' 10 U 11 U* 11 U*

Vinyl Chloride 10 11 U* 9 U 10 U 11 U* 1o U 11 U* 11 U*

Chloroethane 10 11 U* 9 U 10 U 11 U* 10 U 11 U* 11 U*

Methylene Chloride 10 6 U 5 U 5 U 7 6 16 11

Acetone 10 5 4 10 U 11 U* 10lU 3 6 U

Carbon Disulfide 10 6 U 5 U 5 U 6 U 5 U 6 U 6 U

1,1-Dichloroethene 10 6 U 5 U 5 U 6 U 5 U 6 U 6 U

1,1-Dichloroethane 10 6 U 5 U 5 U 6 U 5 U 6 U 6 U

1,2-Dichloroethene 10 6 U 5 U 5 U 6 U 5 U 6 U 6 U

Chloroform 10 6 U 5 U 5 U 6 U 5 U 6 U 6 U

1,2-Dichloroethane 10 6 U 5 U 5 U 6 U 5 U U 6 U

2-Butanone 10 11 U. 9 U 10 U 11 U* 10 U 11 U. 11 U*

1,1,1-Trkihloroethane 10 6 U 5 U 5 U 6 U 5U U 6 U

Carbon Tetrachlorlde 10 LU U EU 6 U 5U L U 6 U

Bromodichloromethane 10 6 U 5 U 5 U 6 U 6 U 6 U 6 U

1,2-Dichloropropane 10 U 5 U 5 U 6 U 5 U 6 U 6 U

cis-1,3-Dichloropropene 10 6 U U U LU 5 LU 6 U 6 U

Trichloroethene 10 6U 5 U 5 U 6 U 5 U 6 U 6 U

Dibromochloromethane_ 10 6 U 5 U 5 U a U 5 U 6 U 6 U

1,1,2-Trichloroethane 10 6 U 5 U 5 U 6 U 5 U 6 U 6 U

Benzene 10 6 U 5 U 5 U 6 u 5 U 6 U 6 U
tras-1,3-Dichloropropene 10 6 U 5 U 5 U 6 U 5 U 6 U 6 U

Bromoform 10 6 U 5 U 5 U 6 U 5 U 6 U 6 U

4-Methyl-2-pentanone 10 11 U* 9 U 10 U 11 U. 10 U 11 U* 11 U*

2-Hexanone 10 11 U* 9 U 10 U 11 U* 10 U 11 U* 11 U*

Tetrachloroethene 10 6 U 5 U 5 U 6 U 5 U 6 U 6 U

1,1,2,2-Tetrachloroethane 10 6 U 5 U 5 U 6 U 5 U 6 U 6 U

Toluene 10 1 4 5 6 7 6 U 9

Chlorobenzene 10 6 U EU U 6 U 5 U 6 U 6 U

Ethylbenzene 10 6 U 5 U 5 U 6 U 5 U 6 U 6 U

Styrene 10 6 U 5 U 5 U 6 U 5 U 6 U 6 U

Xylenes (total) 10 6 U 5U 5 U 6 U EU LU 6 U

-TDL exceeded L N

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize mis-interpretation of results. All other qualifiers shown were applied during validation.
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RFW Batch Number: 0304L084

Lionville Laboratory, Inc.
Volatiles by GC/MS, HSL List Report Date: 04/08/03 12:39

Client: TtHJANORD_B01-054 H2132 Work Order: 11343606001 Pace: la

Sample
Information

Cust ID:

RFW#:
Matrix:

D.F.:
Units:

JOOKC6

001
SOIL

1.06

ug/Kyg

J00KC4

002
SOIL
0.943
ug/Kg

J00KB9

003
SOIL

0.962
ug/Kg

J00KC0

004
SOIL

1.04
ug/Kg

J00XCi

005
SOIL

0.980
ug/Kg

J00KC2

006
SOIL

1.02
ug/Kg

Toluene-dB 103 k 99 % 110 % 104 w 105 % 104 %
Surrogate Bromofluorobenzene 84 % 82 P 86 % 78 1 76 % 80 P
Recovery 1,2-Dichloroethane-d4 81 % 78 1 89 % 85 * 86 1 86 %

= ===- = ==-----=-- -=== f1=- =--=fl==s=======-fl==--====s=fl.=-====..fi====.-[

Chloromethane 11 U 9 U 10 U 11 U 10 U 11 U
Bromomethane 11 U 9 U 10 U 11 U 10 U 11 U
Vinyl Chloride 11 U 9 U 10 U 11 U 10 U 11 U
Chloroethane 11 U 9 U 10 U 11 U 10 U 11 U
Methylene Chloride 6 U 5 U 5 U 7 6 16
Acetone 5 J 4 J 10 U 11 U 10 U 3 J
Carbon Disulfide 6 U 5 U 5 U 6 U 5 U 6 U
1,1-Dichloroethene 6 U .5 U 5 U 6 U 5 U 6 U
1,1-Dichloroethane 6 U 5 U 5 U 6 U 5 U 6 U
1,2-Dichloroethene (total) 6 U 5 U 5 U 6 U 5 U 6 U

O-Chloroform 6 U 5 U 5 U 6 U 5 U 6 U
C1,2-Dichloroethane 6 U 5 U 5 U 6 U 5 U 6 U

A 2-Butanone 11 U 9 U 10 U 11 U 10 U 11 U
1,1,1-Trichloroethane 6 U 5 U 5 U 6 U 5 U 6 U
Carbon Tetrachloride 6 U 5 U 5 U 6 U 5 U 6 U
Bromodichloromethane 6 U 5 U 5 U 6 U 5 U 6 U
1,2-Dichloropropane 6 U S U 5 U 6 U 5 U 6 U
cis-1,3-Dichloropropene 6 U 5 U 5 U 6 U 5 U 6 U
Trichloroethene 6 U 5 U 5 U 6 U 5 U 6 U
Dibromochloromethane 6 U 5 U 5 U 6 U 5 U 6 U
1,1,2-Trichloroethane 6 U 5 U 5 U 6 U 5 U 6 U
Benzene 6U 5 U5 6 U 5 U 6 U
Trans-1,3-Dichloropropene 6 U 5 U 5 U 6 U 5 U 6 U
Bromoform 6 U 5 U 5 U 6 U 5 U 6 U
4-Methyl-2-pentanone 11 U 9 U 10 U 11 U 10 U 11 U
2-Hexanone - 11 U 9 U 10 U 11 U 10 U 11 U
Tetrachloroethene 6 U 5 U 5 U 6 U 5 U 6 U
1,1,2,2-Tetrachloroethane - 6 U 5 U 5 U 6 U 5 U 6 U
Toluene 1J 4 J 5 J 6 7 6 U
*. Outside of EPA CLP QC limits.



-.. -------- . : *nunnmruAu aUi-usi na4±.4 WorK Order: 11343606001 Page- lb
Cust ID: J00C6 JOOKC4 J00KB9 JOOKCO J00K.Cl

RFW#: 001 002 003 004

J00KC2 C"

005 006

Chlorobenzene
Ethylbenzene_
Styrene
Xylene (total)
*= Outside of EPA CLP QC limits.

-C--
4
C-

6 U
6 U
6 U
6 U

5 U
5 U
5 U
5 U

5 U
5 U
5 U
5 U

6 U
6 U
6 U
6 U

5 U
5 U
5 U
5 U

6 U
6 U
6 U
6 U



RFW Batch Number: 0304L084

Lionville Laboratory, Inc.
Volatiles by GC/MS, HSL List Report Date: 04/08/03 12:39

Client: TNURANFOR B01-054 H2132 Work Order: 11343606001 Page: 2a -.

Sample
Information

Cust ID:

RFW#:
Matrix:

D.F.:
Units:

J00KC3

007
SOIL

1.09
ug/Kg

J00KC3

007 MS
SOIL

1.02

ug/Kg

J00KC3 VBLKNU

007 MSD
SOIL

1.06
ug/Kg

VBLKNU BS VBLKNV

03LVH069-MBi 03LVH069-MB1 03LVH073-MB1
SOIL SOIL SOIL

1.00 1.00 1.00
ug/Kg ug/Kg ug/Kg

Toluene-d8 103 %
Surrogate Bromofluorobenzene 70 W
Recovery 1,2-Dichloroethane-d4 91 %

Chloromethane 11 U
Bromomethane 11 U
Vinyl Chloride 11 U
Chloroethane 11 U
Methylene Chloride 11
Acetone 11 U
Carbon Disulfide 6 U
1,1-Dichloroethene 6 U
1,1-Dichloroethane 6 U
1,2-Dichloroethene (total) 6 U
Chloroform 6 U
1,2-Dichloroethane 6 U

O 2-Butanone 11 U
1,1,1-Trichloroethane 6 U

A Carbon Tetrachloride 6 U
4 Bromodichloromethane 6 U

1,2-Dichloropropane 6 U
cis-1,3-Dichloropropene 6 U
Trichloroethene 6 U
Dibromochloromethane 6 U
1,1,2-Trichloroethane 6 U
Benzene 6 U
Trans-1,3-Dichloropropene 6 U
Bromoform 6 U
4-Methyl-2-pentanone ' 11 U
2-Hexanone 11 U
Tetrachloroethene _- 6 U
1,1,2,2-Tetrachloroethane _ _ 6 U
Toluene .c± 9
= utside of EPA CLP QC limits.

107 %
74 1k
96 It

11 U
11 U
11 U
11 U

9
11 U

6 U
94 k

6 U
6 U
6 U
6 U

11 U
6 U
6 U
6 U
6 U
6 U

98 !k
6 U
6 U

103 1
6 U
6 U

11 U
11 U

6 U
6 U

109 !k

104 !k
78 !k
92 %

11 U
11 U
11 U
11 U

1 U
11 U

6 U

6 U
9 U
6 U

11 U
6 U
6 U
1 U
6 U
6 U
6 U%

6 U

6 U

6 U
11 U
11 U

6 U
6 U

102 %

102 w
84 1r
80 1r

10 U
10 U
10 U
10 U

5 U

5 U
5 U
5 U
5 U
5 U
1 U

10 U

5 U
5 U
5 U
5 U
5 U

5 U

5 U
5 U

5 U
5 U

10 U
10 U
5 U
5 U
5 U

100 w 102 t
82 % 84 %
84 W 82 k
=f0 1====fl
10 U 10 U
10 U 10 U
10 U 10 U
10 U 10 U

5 U 5 U
10 U 10 U

5 U 5 U
91 % 5 U

5 U 5 U
5 U 5 U
5 U 5 U
5 U 5 U

10 U 10 U
5 U 5 U
5 U 5 U
5 U 5 U
5 U 5 U
5 U 5 U

87 % 5 U
5 U 5 U
5 U 5 U

89 % 5 U
5 U 5 U
5 U 5 U

10 U 10 U
10 U 10 U
5 U 5 U
5 U 5 U

95 % 5 U



XnrW Zd&CCL L'UIueL: UVJVVQUG LjeIIL: CUWAV rUVJ MUJ-VU3 U±A3 YLF ULLSCL: .JqppUpu.vL rUt: 4

Cust ID: J00KC3 J00KC3 J00KC3 VELKNU VBLKNU BS

RFW#:

Chlorobenzene
Ethylbenzene
Styrene
Xylene (total)
*= Outside of EPA CLP QC limits.

007

6 U
6 U
6 U
6 U

007 MS

106 V
6 U
6 U
6 U

007 MSD 03LVE069-MBI 03LVH069-MB1 03LVH073-B1

103 W
6 U
6 U
6 U

5 U
5 U
5 U
5 U

96 1;
5 U
5 U
5 U

5 U
5 U
5 U
5 U

N,

c b

VBLKNV C

'a,

Cit



Lionville Laboratory, Inc.
Volatiles by GC/MS, HSL List Report Date: 04/08/03 12:39

RFW Batch Number: 0304L084 Client; TNUHANFORD B01-054 12132 Work Order: 11343606001 Page: 3a c

Cust ID: VBLKRV BS

Sample RFW#: 03LVH073-MBI
Information Matrix: SOIL

D.F.: 1.00
Units: ug/Kg

Toluene-d8 97 &
Surrogate Bromofluorobenzene 84 1
Recovery 1,2-Dichloroethane-d4 85

----- =-==---=-a==n---=--f-=1f--=-==nf la=====-=--= -fN-=--- n=-f1-=--=--fl-.========afl
Chloromethane 10 U
Bromomethane 10 U
Vinyl Chloride 10 U
Chloroethane 10 U
Methylene Chloride 5 U
Acetone 10 U
Carbon Disulfide_- 5 U
1,1-Dichloroethene 93 t
1,1-Dichloroethane 5 U

z-1,2-Dichloroethene (total) 5 U

CChloroform 5 U
O1,2-Dichloroethane 5 U
2-Butanone 10 U

P k1,1,1-Trichloroethane 5 U
'Carbon Tetrachloride 5 U
Bromodichloromethane 5 U
1,2-Dichloropropane 5 U
cis-1,3-Dichloropropene 5 U
Trichloroethene 95 w
Dibromochloromethane 5 U
1,1,2-Trichloroethane 5 U
Benzene- 94 %
Trans-1,3-Dichloropropene 5 U

Bromoform 5 U
4-Methyl-2-pentanone 10 U
2-Hexanone 10 U
Tetrachloroethene 5 U
1,1,2,2-Tetrachloroethane 5 U
Toluene 98 1
*- Outside of EPA CLP QC limits.



RFW Batch Number: 0304L084 Client: TMUHANFORD B01-054 H2132 Work Order: 11343606001 Page: 3b
Cust ID: VBLnIV BS

RFW#: 03LVH073-MBI

'Chlorobenzene_
Ethylbenzene_
Styrene
Xylene (total)
*= Outside of EPA CLP QC limits.

101 %
5 U
5 U
5 U

C

14



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Client: TNU-HANFORD BOl-054
LVL #: 0304L084
SDG/SAF # H2132/BO1-054

W.O.#: 11343-606-001-9999-00
Date Received: 04-01-2003

GC/MS VOLATILE

Seven (7) soil samples were collected on 03-27-2003.

The samples and their associated QC samples were analyzcd according to criteria set forth in Lionville
Laboratory OPs based on SW 846 Method 8260B for TCL volatile target compounds on 04-04,07-
2003.

The following is a summary of the QC results accompanying these sample results and a description of
any problems encountered during their analyses:

1. All results presented in this report are derived from samples that met LvLI's sample acceptance
policy.

2. Samples were analyzed within holding time.

3. Non-target compounds were detected in the samples.

4. All surrogate recoveries were within EPA QC limits.

5. All matrix spike recoveries were within EPA QC limits.

6. All blank spike recoveries were within EPA QC limits.

7. Internal standard area criteria were not met for sample JOOKC3.
matrix spike sample fulfills the reanalysis requirement.

The analysis of associated

8. "I certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the data
contained in this hard-copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the following signature."

W J.Michael Taylor
oA-w0Da5

Date
President
Lionville Laboratory Incorporated
sm aw4,wfwtO3Os4OM3W oc
The results psnned in this report relate only to the mnalydicl teting and conditions afdw mples at receipt and duing storg.. A page of this repoff - integral

am aly fica id. Therefore, this report should only be repodu d in i an rety of 3 0 pages.
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BOI-054-013 FPae I or 2
Collector Comauov Contact Telephone No. Prolect Coordintor 1

D.Shca D.Shca 521-6014 KESSNER, Price Code SL J Da Tara

Project Designation Samolina Location SAF No- Air Quality [1100 B/C Area Effluent Pipeline & Protinity Site Remediatio 100 BC french drain 100-C-3 801-054

Ice Chest No. Field Logbook No. 90 COA Method of Shipment
6er- V ~EL4"" -5.3. lfdd R10OC32FOO/"

Shiped EC2A Olsite Prooerty No. Bill of Ladia/Air Bill No.

POSSI btsKPLE HAZARDS/RE MARKS
Potentially radiologically contaminated C.4C COc C Coo4c Cool 4C Noe . one NoN. None

0.? 0/P nO 0 0/p GIP G G/P

Special Handling and/or Storage Type of Combiner
No. of Contalner(s) eI

C Volume 60ML 60m1L 21og 250ML "
SnsXtl)si 03mMb- S.M-VOA. VOA.-I2A SeIZ )i. S' 3) k Tr 7 ID 7 14

Sp..6.1GAM&. 8327A(TCL) (TcL)

SAMPLE ANALYSIS I o

7471 - (CV)

Sample No. Matrix * Samplic Date Sample Time - MJw R

J00KB9 $l *

JOOKC SOIL

J00KC1 SOIL OdW 1,

J00KC2 SOIL

JOOKC3 $OIL

CHAIN OF POSSESSION SignII'rint Names SPECIAL INSTUCIONMatrix
ft hnqsd Bya3moved 3Aom Da3e/6Ae Received y/Sored (1) ICP etals - 6010T (CLai Lim) (Arsnic. Barium. Cadman. Senimn. Silv)

F ~ ~ 2,..d Id " (2n Gausas Spwenwnp rTrL im esiaws..117, Cnhk-K .Euopiow.152, Esmsopi-154. s~~
;yOvtdfm . ffC RecciWd ny/SioseDTim Europa-s155); Gamenw Spec - Add-o (Amaictn-241, ji 1 Ioqnssw. Urankis-2381

FF'5s- 9105 C a (3) --a --s( Ifotopic Uraniun; Americhaw-241; S2itism-I9.90 - Tood Sr; NikM*+-

RelinquishedBy' F Dan. RecA "eil By/S Dl) 
3a3e1

Re From DRAt/iifr Dratee In

A- o0o 1 'oa hived Personnel 01ab
Relinquished ByRemevcd From Doerrim RM. ' cedIn Datdfrww rtia s ale 

Re r b 372S
Relinquished By/Removed From Dmerrhme Receead By/Stored In Dae/rgan ----

LABORATORY Received By Time Wi
SECTION

FINAL SAMPLE Disposal Method Dipowd By Dalefrime
DISPOSITION

BHI-EE-011 (03/01/2002)



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-054-013 |Pae 2 of 2
Collector Comnany Contact Telephone No. Proect Coordinator T

D.Shea D.Sbea 521-6014 KESSNER, m Price Code SL 7a send

Proiect Designation Sompline Location SAF No. DQyy100 B/C Area Effluent Pipeline & Proximity Site Remediatio 100 BC french drain I00-C-3 BOI-054

Ice Chest No. Field Lotbook No. ThAs COA Method of ShNmect&X C f6 ov/EL-44641S"7-% 3 RIODC32FOO

Shined 0 Ofsite Property No. BIB of Ladina/Air Bill No.
TMfi!nECRXX__ ;7.EA ~Z

POSSIBLE SAMPLE HAZARDS/REMARKS
Potentially radiologically contaminared Preseao c c C cas c 4 Nol. None

Type of Container G C _ G W G G
Special Handling and/or Storage

No. of Coutuiner(s)

Volume 'm6. 250g 250mL 5 1206

Sw (i Mn- Sso-VGA- VOA.CSOA Suas.i Smum op m 1T 0 I
Spdd SOA (AM-. 3210A(TCL) (TO.) .d

SAMPLE ANALYSIS l a)

'- y.
kAh 7471 -(CV)

Sample No. Matrix * Sample Date Sample Time -am -w

JOOKC4 SOIL 3 O.'S o

CHAIN OF POSSESSION Sign/Priat Names SPECIAL INSTRUCTIONS Makrx

Relinquished By/Removed Vr DaIdttme, ecehvd By/Sned In -leATine sq w1
%kMLnr. = 3 01n F!IL_____3 A _/ _______d" (2) Gaos, siospmam TCL LiU) (Cemann-137, Coba-do, Eropu-152, Emp.154.

Rf nqud luxd BytRemoved From D)ITimt Rnn ivd B IS cced In -Dere Erpm-155); Gai, Spow - Add-a (Aaicium-241, -' UhUni-231 v*ssw

31/L(3) 4nspi . toc Uha; m241; Stmtims-9,90 - Total Sr; NiS-L. 

R!jjShd DB Rtwoved Dodrine Rccenvd By/Stored Dunm~m

RC k tt DadTim sy/S Vd I"
Q-r tt Personnel not sfable to

Relinguished Bylltcnovd Fro Dat=im Recewed U(Ikr d in Dalerieve relrib m x

RIcjted By/JIt vovd Fro Da eriw Receid By/S ed In Da wdT o ai

LABORATORY RTJIaived By
SECTnON

FINALmqse SAMPL oed rMet"DiiposdBy Ddtdnime

DISPOSITION

BHI-EE-011 (03/01/2002)



Collector Comossw contact Telephone No. Project Coordinator
D.Shca D.Shca 521-6014 KESSNER, H Price Code 8L Da T27 d

Proiect Designation Samoim Location SAF No. Air QualityfDays
100 B/C Area Effluent Pipeline & Proximity Site Remediatio 100 BC rench drain 100-C-3 B01-054 A Q t

Ice Chest No. Field Lobook No. - COA Method of Shiwmeut J ..
S. * 1c 7 EL-14464 ggg 5 -s R10OC32FOO TC'

Shined Offsite Prooerlv No. B ill of Ladis/Air Bill No.e -

POSSIISAMPLE HAZARDS/REMARKS

Potentially radiologically contaminated Preservation

Special Handling and/or Storage Type of Container

No. of Costaier(s) I

Volume 250VAL

C (TCa)

SAMPLE ANALYSIS

Sample No. Matrix Sample Doe Sample Tim- $. }

JOOKC6 SOIL_____

CHAIN OF POSSESSION SignlPrit Names SPECIAL INSTRUCTlONS Msrx

04r li(e -.

Rel Byme d~rom Deffime R oredinDoe/Tine R p te78n

Reliyquishcd By/Rewaved Front Dal/re: lRecrawd 11a e W-DaffnexR oiqh ed By m jnfto s Received B Steted In DaITUIomo

?Cy Persnne 101s avalae to MD.q

esnoved Fritm DS*/ru,.. Date/Tiffe ~~'~~h$s4iijs 18tn-1i

RelsnqWshed Bydflemo'd froso OS(Tinm Received By/5'&s to Date/am e.

Rebid~sted Bylitsnoved Iman DualitbM Received Bty/StSre In Date/Timte

LABORATORY Recesvud By Thlk, DNMei""

SECTION

FINAL SAMPLE DispOalMeod Disposed By Dm

DISPOSITION

BHI-EE-il (0310112002)



Appendix 5

Data Validation Supporting Documentation
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BNI-01435
Data Validation Checklists Rev. 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

VALDATION A B D E
LEVEL: BO

PROJECT: 10 0 C ucO -3 DATA PACKAGE: 4 (3t
VAIMDATOM: ( LAB: L LA DATE: ' c

CASE: SDO: v4~213

ANALYSES PERFORMED

SW-846 8260 SW-M46 8270 SW-E C270
(TCLP) nTCLS)

SAMPLES/MATRIX

700059 .~Yoo4Cc okc oo-

c10kc2 ~O scti Yookc(

'Soil

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical wrifcado. do nu matiom pac ...................................................................................... Yes /A

Cone :

3. DIRUMEXpT TUNG AND CAlBRATION (leesh D and )
GCMS tuning/petfen ce check acceptable?...................................................... ........ Yes No A
Jitial caltratio c acceptable?............................................................................................................. Yes No N/A
CcfiA ig calibratiam acceptable?.......................................................................................................Yes No A
S du trace " ?............................................................................................................................... Yes No W A
Standars expWed?...................._................................. ................................................... ................ Yes No N/A

C " thtion check accep b ?................................................................................................................. Yes No /
Coumments:

Daft Valid~gan PRedwwbr Chemical Anaelae
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-FF*U5" a BHI-01435
Data Validation Checklists Rev. 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Level 1 C, D, and E)

Calibration blasts analyzed? (Levels D,E).............................. . ...... Yes N 4
Calibradma blank results acceptae? (Levels D, E)............................... Yes No N/
Laborary blanks ailytd7 .............................................................................................................. I) No N/A
Laboratory blant esut acceptable? ............................................................................ ........................ Y No N/A
Fild/trip blatf alyxtd?(Levels C, D, E).................................... .. No N/A
Field/trip blank results &Wcepable? (Levels C. D, E)..............................................................................Y N/A
Trascriptio/calculamz erros? (Lonh D,E)...................................................................................... Ye N
Caimnen: f-of uCV Ya 4-( k di r if(MV2&)

9e'QceAikU L

4. ACCURACY (Levels C, , and K)

Surogae/syster Monitoring compounds I lyl)d? ........................... ....................... .y No /A

so tsyste si c d recoves acceptab?......................................................... No WA
Swmsaw tracemble? (Lavk D, E)................................................................................................... Ye M A

Smogats expired? (Levels D E).........................................................................................................Yes No N
MS/MsD samples analyzed?..................................................................................... No N/A
M S/M WS results acceptable?............................................................................................................ No N/A
MS/NSD stlad is NIST &teable? (Levels D E)........................................................................Ye No
MS/OSD slandards?(Itl. D,E) ......... .................. ............................................................. YaN/

LCIBSS sampls nalyaed?.................................................................._......................................... Yea No
L ass res ts accepaW e?.................................................................................................................. Yes
Stairaracable? (Lewis D, E).............................................. ................................................... Yes A
Standards expired? (L vels D, E)........... ................................................................................ _............. Yes
Tr-cip - a-culs - erra ? (LAves D.1)......................................................................................T e No

Pramace amit sample(s) analyed ................................................................................................. Y e,$ N/A
Pa ronmace mdxi sample results aceptable?......................................................................................... Yes No (4
Coamnt: ) 'i 0

Daft ValWadon Pfocrdwwfor OAwcl Awaysi
Ocmober 2000
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BHI-01435
Data Validation Checklists Rev. 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

&. PRZCISION (LA S C, D, and E)
M&MSD samples analyzed?..................................................................................................N N/A
MSMSD RPD values acceptable?...... ................................................................................. . No N/A
JS/MSD standards NIST taceable? (Levels D, 5)...................................... ........... Yes No Q
MS/MSD standmids exprud?(Levels D, E).................................................................................... Yes No
Field dplicate RPD values acceptable?................................................................................................. es N/A
Field split RPD values acceptable? ........................................................................................................ G) No /A

Taumcripticc/calculationenep? (Levels D,).........................................................................Yes No
Commuents:

6. SYSTEM FERFORMANCE (Levels D pod E)

Intieal standards analyzed?.................................................................. ........... Yes No M/A

linImI standard areas acceptable?................................................................................................. yes WN A

Internal standard retention tints acceptable?..................................................................................... Yes N/A

Stund rds ta able?................................................................................................................................ Yes N N/A

Standards expired?..............-. .......................................... ................................ .............. Yes N N/

'mascriptio icalculation C- ? ...................................................................................................... _. Yes N /

7. HOLDING TIMUS(aD levels)

Samples properly preserved?................................................................................................................. N o N/A
Smvle blding tints acceptable?............................................................_........................................ No N/A

Data Vajidagien Pflcedwrwfr Cheic. Analr-Y
October 2000
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BHI-l1435
Data Validation Checklits Rev.0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

. COMPOUND IDENTWICAIION, QUANTITATION, AND DbTECTION LIMITS (2 levels)
Compound idenficaton acceptable? (Levels D, E)............................................. ..................... Yes N
Cwpound quanfitoion accepable? (Lewis D, E)................................................................ .... Yes NO
Remts zepot for all rauesed analyseu?..................................................................................... No N/A
Resuls suppormed in the saw data? (Levels D, E)............................................................................... Yes No

Sumples properly prepared? (Lets D, E)............................................................................ .......... Yes No
IAboiaory properly ide ifd and coded all TIC? (Levels D, E).................................................. Yes N
Detection limits mct RDL?................................................ ... Ye N/A
TatdowcalmubI enars? (Levels D. E). ................. Yee N
Commn: M

9. SAMPLE CLEAJUP (Leak D ad E)

GPC cleasup performed? ........................................................................................................................ Yes No A
GCA check paroM. d? ................................................................ _............_......................................... Yes Nc N/A
OPC check recaverks wept"l? ........................ .._.............................................................................. yes N N/A
GPC cal.brationpa rated?........................................................................................................... A......yes N /A
GPC cdibation check r omaed?....................................................................... ........ Yes N N/A
GPC calffion check remao times acceptb..?_.............................................................................yes NA

becl/ca.ibratio . .materials e.?. . ....................... ................................................. yes NA
Check/cabriltion eiI Expied?................ . . .................. ............ ......... ... Yes N A
Anabiycl bach QC given smilar cdearp?........................................................................................Ye N/
'ra..criptiona klcults TR.?....................................... ............................................................. Yes N N/
Comnmes:

Damr Valdanon Frbecwfor Chenical Analysir
October 2000
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Date: 29 April 2003
To: Bechtel Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 100-BC Area Effluent Pipeline & Proximity Site Remediation Activities -

Full Protocol - Waste Site 100-C-3
Subject: Semivolatile - Data Package No. H2132-LLI (SDG No. H2132)

INTRODUCTION

This memo presents the results of data validation on Data Package No. H21 32-LLI
prepared by Lionville Laboratory Incorporated (LLI). A list of samples validated
along with the analyses reported and the method of analysis is provided in the
following table.

Sample ID.Sample Data Medis aiainAayi

JOOKB9 3/27/03 Soil C See note 1

JOOKCO 3/27/03 Soil C See note 1

JOOKC1 3/27/03 Soil C See note 1

JOOKC2 3/27/03 Soil C See note 1

JOOKC3 3/27/03 Soil C See note 1

JOOKC4 3/27/03 Soil C See note 1
1-Semivolatiles by 8270C.

Data validation was conducted in accordance with the Bechtel Hanford
Incorporated (BHI) validation statement of work and the 100 Area Remedial Action
Sampling and Analysis Plan (DOE/RL December 2001) and the Data Quality
Objectives Summary Report for 100/300 Area Remaining Sites Analytical Sampling
Effort, (BHI-01249, Rev. 3, March 2003). Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
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DATA QUALITY OBJECTIVES

e Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Water samples must be extracted within 7 days of the date of sample
collection and analyzed within 40 days from the date of extraction.

If holding times are exceeded, but not by greater than two times the limit, all
associated sample results are qualified as estimates and flagged "J" for detects
and "UJ" for non-detects. If holding times are exceeded by greater than two
times the limit, all associated detectable sample results are qualified as
estimates and flagged "J" and all non-detects are rejected and flagged "UR".

All holding times were met.

* Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis.
At least one acceptable method blank analysis must be conducted for every 20
samples. No contaminants should be present in the method blank. Analytical
results for analytes present in any sample at less than five times the
concentration of that analyte found in the associated blank are qualified as non-
detects and flagged "U". Common laboratory contaminants present in samples
at less than ten times the concentration of that analyte found in the associated
blank are qualified as non-detects. If a sample result is less than the CRQL and
is less than five times (or less than ten times for lab contaminants) the highest
associated blank result, the sample result value is raised to the CRQL level and
qualified as undetected "U".

Due to method blank contamination, the bis(2-ethylhexyl)phthlate results in
samples JOOKB9, JOOKC4 and JOOKC2 were raised to the TDL and flagged "U".

All other method blank results were acceptable.

Field Blanks

One equipment blank (JOOKC4) was submitted for analysis. Bis(2-
ethylhexyl)phthalate was detected in the field blank. Under the BHI statement
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of work, no qualification is required. All other field blank results were
acceptable.

* Accuracy

Matrix Spike/Matrix Spike Duplicate Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical
accuracy of the reported data and the effect of the matrix on the ability to
accurately quantify sample concentrations. Matrix spike/matrix spike duplicate
analyses are performed in duplicate using five compounds for which percent
recoveries must be within a range of 50-150% or within laboratory control
limits. If spike recoveries are outside control limits, detected sample results less
than five times the spike concentration are qualified as estimates and flagged
"J". Undetected sample results with spike recoveries outside control limits are
qualified as estimates and flagged "UJ". Sample results greater than five times
the spike concentration require no qualification.

All matrix spike/matrix spike duplicate results were acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for
individual samples. Matrix-specific surrogate compound recovery control
windows have been established by the EPA CLP program. If two surrogates of
the same class of compounds (base/neutral or acid) are out of control limits, all
associated sample results greater than the contract required quantitation limit
(CRQL) are qualified as estimates and flagged "J". Sample results less than the
CRQL and below the lower control limit are qualified as estimates and flagged
"UJ". Sample results less than the CRQL with recoveries above the upper
control limit require no qualification. If a surrogate recovery is less than 10%,
detects are qualified as estimates and flagged "J" and nondetects are rejected
and flagged "UR".

All surrogate results were acceptable.

* Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound
classes. Precision is expressed by the relative percent difference (RPD) between
the recoveries of duplicate matrix spike analyses performed on a sample.

(J(0003



Samples results must be within RPD limits of +/-30%. If RPD values are out of
specification and the sample concentration is less than five times the spike
concentration, all associated detected sample results are qualified as estimates
and flagged "J". If RPD values are out of specification and the sample
concentration is greater than five times the spike concentration, no qualification
is required.

All MS/MSD RPD results were acceptable.

Field Duplicate Samples

One set of field duplicate samples (JOOKC1/JOOKC3) were submitted for
analysis. Field duplicate results are compared using the same criteria as for
laboratory duplicates. All field duplicate results were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the target detection
limits (TDL's) to ensure that laboratory detection levels meet the required criteria.
All undetected sample results (except 57 analytes in sample JOOKC4) exceeded
the TDL. Under the BHI statement of work, no qualification is required.

e Completeness

Data package No. H21 32-LLI was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to method blank contamination, the bis(2-ethylhexyl)phthlate results in
samples JOOKB9, JOOKC4 and JOOKC2 were raised to the TDL and flagged "U".

All undetected sample results (except 55 analytes in sample JOOKC4) exceeded
the TDL. Under the BHI statement of work, no qualification is required.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the same quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

000009

SDG: H2132 REVIEWER: DATE: 4/29/03 PAGE_1_OF_1
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

bis(2- U JOOKB9, JOOKC2 Blank
ethylhexyl)phthalate JOOKC4 contamination



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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SEMIVOLATILE ANALYSIS, SOIL MATRIX, (UG/KG)

Project: BECHTEL-HANFORD
Laboratory: LLI

ISDG: H2132

Page _1 of 2

Sample Number JOOKB9 JOOKCO JOOKC1 JOOKC2 JOOKC3 JOOKC4
Remarks Duplicate E. Blank
Sample Date 3/27/03 3/27/03 3/27/03 3/27/03 3/27/03 3/27/03
Extraction Date 4/2/03 4/2/03 4/2/03 4/2/03 4/2/03 4/2/03
Analysis Date 4/8/03 4/8/03 4/8/03 4/8/03 4/8/03 4/8/03
Semivolatile (8270C) TDL Result Q Result Q Result Q Result Q Result Q Result Q Result U
Phenol 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
bis(2-Chloroethyl)ether 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
2-Chlorophenol 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
1,3-Dichlorobenzene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
1,4-Dichlorobenzene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
1,2-Dichlorobenzene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
2-Methylphenol 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
2,2'-oxybis(1-chloropropane) 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
3 and/or 4-Methylphenol 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
N-Nitroso-di-n-propylamine 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Hexachloroethane 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Nitrobenzene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Isophorone 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
2-Nitrophenol 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
2,4-Dimethylphenol 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U

bis(2-Chloroethoxy)methane 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
2,4-Dichlorophenol 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
1,2,4-Trichlorobenzene 660 1700 U 1700.U 3500 U 700 U 3500 U 330 U
Naphthalene 660 1700 U 1700JU 3500 U 700 U 3500 U 330 U
4-Chloroaniline 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Hexachlorobutadiene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
4-Chloro-3-methylphenol 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U

2-Methylnaphthalene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Hexachlorocyclopentadiene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U

2,4,6-Trichlorophenol 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U

2,4,5-Trichlorophenol 660 4400 U 4300 U 8600 U 1700 U 8800 U 840 U
2-Chloronaphthalene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U

2-Nitroaniline 660 4400 U 4300 U 8600 U 1700 U 88800U 540 U

Dimethylphthalate 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Acenaphthylene 660 1700JU 1 1700 U 3500 U 700 U 3500 U 330U
2,6-Dinitrotoluene 660 1700JU 1700|U 3500 U 700 U 3500 U 330 U 

Laboratory applied non-detect qualifiers "U' have been included in this table to minimize miss-interpretation of results. All other qualifiers shown were applied during validation.
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SEMIVOLATILE ANALYSIS, SOIL MATRIX, (UG/KG)

Project: BECHTEL-HANFORD
~Laboratory: LI

ISDG: H2132

Page 2 of 2

Sample Number JOOKB9 JOOKCO JOOKC1 JOOKC2 JOOKC3 JOOKC4
Remarks Duplicate E. Blank
Sample Date 3/27/03 3/27/03 3/27/03 3/27/03 3/27/03 3/27/03
Extraction Date 4/2/03 4/2/03 4/2/03 4/2/03 4/2/03 4/2/03
Analysis Date 4/8/03 4/8/03 4/8/03 4/8/03 4/8/03 4/8/03
Semivolatile (8270C) TDL Result -Q Result Q Result Q Result 0 Result Q Result Q Result Q
3-Nitroaniline 660 4400 U 4300 U 8600 U 1700 U 8800 U 840 U
Acenaphthene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
2,4-Dinitrophenol 660 4400 u 4300 U 8600 U 1700 U 8800 U 840 UT
4-Nitrophenol 660 4400 U 4300 U 8600 U 1700 U 8800 U 840 U
Dibenzofuran 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
2,4-Dinitrotoluene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Diethylphthalate 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
4-Chlorophenyl-phenyl ether 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Fluorene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
4-Nitroaniline 660 4400 U 4300 U 8600 U 1700 UJ 8800 U 840 UJ
4,6-Dinitro-2-methylphenol 660 4400 U 4300 U 8600 U 1700 U 8800 U 840 U
N-Nitrosodiphenylamine 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
4-Bromophenyl-phenyl ether 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Hexachlorobenzene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Pentachlorophenol 660 4400 U 4300 U 8600 U 1700 U 8800 U 840 U
Phenanthrene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Anthracene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Carbazole 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Di-n-butylphthalate 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Fluoranthene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Pyrene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Butylbenzylphthalate 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
3,3'-Dichlorobenzidine 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Benzo(a)anthracene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Chrysene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
bis(2-Ethylhexyl)phthalate 660 660 U 1700 U 3500 U 660 U 3500 U 660 U
Di-n-octylphthalate 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Benzo(b)fluoranthene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Benzo(k)fluoranthene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Benzo(a)pyrene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Indeno(1,2,3-cd)pyrene 660 1700 U 1700 U 3500 U 700 U 3500 U 330 U
Dibenz(a,h)anthracene 660 1700 U 1700 U 3500 U 700 U Y3500U 330 U
Benzo(g,hilperylene 660 1700JU 1700 U 3500 U 700 U 3500|U 330 U

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize miss-interpretation of results. All other qualifiers shown were applied during validation.
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Lionville Laboratory, Inc.

RPW Batch Number: 0304ZO44
Semivolatiles by GC/MS,

Client: TMUKUWQDRD 301-054 22132
HSL List Report Date: 04/10/03 14:00

Work flrdar: 111A436 lfl

Sample
Information

Nitrobenzene-d5 68 %
Surrogate 2-Fluorobiphenyl 74 k

Recovery Terphenyl-d14 102 1
Phenol-dS 75 1

2-Fluorophenol 80 1
2,4,6-Tribromophenol 85 1

Phenol 330 U
bis(2-Chloroethyl)ether 330 U
2-Chlorophenol 330 U

1,3-Dichlorobenzene 330 U

1,4-Dichlorobenzene 330 U

1,2-Dichlorobenzene 330 U

2-Methylphenol 330 U

2,2'-oxybis(1-Chloropropane) 330 U
3- and/or 4-Methylphenol 330 U

N-Nitroso-di-n-propylamine 330 U
Hexachloroethane 330 U

Nitrobenzene 330 U

Isophorone 330 U

2-Nitrophenol 330 U

2,4-Dimethylphenol 330 U

bis(2-ChloroethxY)methane 330 U
2,4-Dichlorophenol 330 U

1,2,4-Trichlorobenzene 330 U
Naphthalene 330 U
4-Chloroaniline 330 U

Hexachlorobutadiene 330 U

4-Chloro-3-methylphenol 330 U

2-Methylnaphthalene 330 U

Hexachlorocyclopentadiene r 330 U

2,4,6-Trichlorophenol 330 U
2,4,5-Trichlorophenol ,. 840 U

75 k
85 %

120 t
85 t
85 1

103 t

77 1
330 U
86 %1
330 U
76 %
330 U
330 U
330 U
330 U
70 %
330 U
330 U

330 U
330 U

330 U
330 U
330 U
74 1
330 U

330 U
330 U

88 %
330 U
330 U
330 U
840 U

72 1
79 k

106 w
78 %
80 1
95 1

= ====== = == = f

72 %
330 U
83 %
330 U
74 %
330 U
330 U
330 U
330 U
66 1
330 U
330 U
330 U
330 U
330 U
330 U
330 U
71 t
330 U
330 U
330 U
85 %
330 U
330 U
330 U
640 U

56 1
61 %
62 1
60 W
60 1r
53 1

1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
4400 U

64 1 52 1
69 1 64 %
70 1 55 *
75 % 59 %
77 w 63 %
67 % 55 %

1=0f0 1 U== 0fl
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U
1700 U 3500 U

4300 U 8600 U
*= Outside of EPA CLP QC limits. -5

Cust ID:

RFW#:
Matrix:

D.F.:
Units:

J00KC4

002
SOIL

1.00
ug/Kg

J00KC4

002 MS
SOIL

1.00
ug/Kg

JOOKC4

002 MSD
SOIL

1.00
ug/Kg

Co

J00KB9

003
SOIL

5.00
ug/Kg

J00KC0

004
SOIL

5.00
ug/Kg

J00KC1

005
SOIL

10.0
ug/Kg

RFW _ac Nubr.34O4Cint N 0-5 23 age; laP



RFW Batch Number: 0304L084
Cust ID:

RFW#:

Client__TNUMFORD B01-054 H2132
J00KC4

002

J00KC4

002 KS8

Work Order: 11343606001
JOOKC4

002 KSD

J00oB9 JOOKCO

003 004

Page * ib
J00KC1

005

2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene

3-Nitroaniline
Acenaphthene_
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether___
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol_
N-Nitrosodiphenylamine (1)

4-Bromophenyl-phenylether_
Hexachlorobenzene_
Pentachlorophenol-

,-Phenanthrene
Anthracene_

Carbazole
4 Di-n-butylphthalate

Fluoranthene
Pyrene_
Butylbenzylphthalate
3,3'-Dichlorobenzidine_
Benzo(a)anthracene_
Chrysene
bis(2-Ethylhexyl)phthalateL
Di-n-octyl phthalate
Benzo(b)fluoranthene_
Benzo(k)fluoranthene_
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene _____

Benzo(g,hi)perylene,

330 U
840 U
330 U
330 U
330 U
840 U
330 U
840 U
840 U
330 U
330 U
330 U
330 U

-330 U
840 U
840 U
330 U
330 U
330 U
840 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U

330 U
330 U
330 U
330 U
330 U
330 U
330 U

(1) - Cannot be separated from Diphenylamine.

330 U
840 U
330 U
330 U
330 U
840 U
81 k
840 U

114 %
330 U
92 * %
330 U
330 U
330 U
840 U
840 U
330 U
330 U
330 U
94 t
330 U
330 U
330 U
330 U
330 U

103 %
330 U
330 U
330 U
330 U

68 JB
330 U
330 U
330 U
330 U
330 U
330 U
330 U

330 U
840 U
330 U
330 U
330 U
840 U
78 t
840 U

109 t
330 U
90 * %
330 U
330 U
330 U
840 U
840 U
330 U
330 U
330 U
86 %
330 U
330 U
330 U
330 U
330 U
93 1
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U

1700 U
4400 U
1700 U
1700 U
1700 U
4400 U
1700 U
4400 U
4400 U
1700 U
1700 U
1700 U
1700 U
1700 U
4400 U
4400 U
1700 U
1700 U
1700 U
4400 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U

1700 U
1700 U
1700 U
1700 U
1700 U
1700 U
1700 U

1700
4300
1700
1700
1700
4300
1700
4300
4300
1700
1700
1700
1700
1700
4300
4300
1700
1700
1700
4300
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700

3500
8600
3500
3500
3500
8600
3500
8600
8600
3500
3500
3500
3500
3500
8600
8600
3500
3500
3500
8600
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500

*= outside Of EPA CLP QC limits.



RFW Batch Number: 0304L084

Lionville Laboratory, Inc.
Semivolatiles by GC/MS, HSL List Report Date: 04/10/03 149?

Client: TNURAZWORD B01-054 H2132 Work Order: 11343606601 Pace: 2a

Sample
Information

Cust ID:

RFW#:
Matrix:

D.F.:
Units:

J00KC2

006
SOIL

2.00
ug/Kg

J00KC3 SBLKQQ

007
SOIL

10.0
ug/Kg

SBLKQQ BS

03LE0388-MB1 03LE0388-nB1
SOIL SOIL

1.00 1.00
ug/Kg ug/Kg

Nitrobenzene-d5 63 t
Surrogate 2-Fluorobiphenyl 66 t
Recovery Terphenyl-d14 78 t

Phenol-d5 68 %
2-Fluorophenol 72 %

2,4,6-Tribromophenol 80 t

Phenol 700 U
bis(2-Chloroethyl)ether 700 U
2-Chlorophenol 700 U

1,3-Dichlorobenzene 700 U
1,4-Dichlorobenzene 700 U
1,2-Dichlorobenzene 700 U
2-Methylphenol 700 U
2,2'-oxybis(1-Chloropropane) 700 U

3- and/or 4-Methylphenol 700 U
N-Nitroso-di-n-propylamine 700 U
Hexachloroethane 700 U
Nitrobenzene 700 U
Isophorone 700 U
2-Nitrophenol 700 U
2,4-Dimethylphenol 700 U
bis(2-Chloroethoxy)methane 700 U
2,4-Dichlorophenol 700 U
1,2,4-Trichlorobenzene 700 U
Naphthalene 700 U

4-Chloroaniline 700 U
Hexachlorobutadiene 700 U
4-Chloro-3-methylphenol 700 U

2-Methylnaphthalene 700 U

HexachlorocyClopentadiene 700 U
2,4,6-Trichlorophenol 700 U
2,4,5-Trichlorophenol_
*. Outside of EPA CLP QC limits.

1700 U

57 1 75 w
71 % 83 V
60 % 113 V
66 k 84 %
68 % 88 W
63 % 94 k

============fl ===========ff1==-==-
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 3-30 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
3500 U 330 U
8800 U 840 U

59 t
67 %
97 t
67 t
68 %
90 1

===fi=========-fl==--========f. f
63 %
330 U
69 %
330 U
60 %
330 U
330 U
330 U
330 U
55 %
330 U
330 U
330 U
330 U
330 U
330 U
330 U
59 %
330 U
330 U
330 U
75 1
330 U
330 U
330 U
840 U



FWB2Client: bWORD 01-S4 R2132
Cust ID:

RFW#:

2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene_
3-Nitroaniline_
Acenaphthene_
2,4-Dinitrophenol_
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol_
N-Nitrosodiphenylamine (1)
4-Bromophenyl-phenylether_
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine_
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate_
Di-n-octyl phthalate_
Benzo(b)fluoranthene_
Benzo(k)fluoranthene_
Benzo(a)pyrene_
Indeno(1,2,3-cd)pyrene_
Dibenz(ah)anthracene_
Benzo(g,h,i)perylene_

JOOKC2

006

700 U
1700 U

700 U
700 U
700 U

1700 U
700 U

1700 U
1700 U

700 U
700 U
700 U
700 U
700 U

1700 U
1700 U

700 U
700 U
700 U

1700 U
700 U
700 U
700 U
700 U
700 U
700 U
700 U
700 U
700 U

700

700 Ul
700 U
700 U
700 U
700 U
700 U
700 U

J00KC3 SBLKQQ

007 03LE0388-M1l

3500
8800
3500
3500
3500
8800
3500
8800
8800
3500
3500
3500
3500
3500
8800
8800
3500
3500
3500
8800
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500
3500

U
U
U
U
U
U
U

SBLKQQ BS

03LE0388-MB1

330
840
330
330
330
840
68
840

101
330
79
330
330
330
840
840
330
330
330
86
330
330
330
330
330
87
330
330
330
330
220
330
330
330
330
330
330
330

(1) - Cannot be separated from Diphenylamine.

M,

RFW BatCh Number: 0304LO84 Qlient; TNURANFORD B01- 2 Nork Order- 113436 1

---

----

*= Outside of EPA CLP QC limits.



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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O VLI
Client: - ORDB1 -054 W.O. #: 11343-606-001-9999-00
LVL #: 0304L084 Date Received: 04-01-2003
SDG/SAF # H2132/B01-054

SEMIVOLATILE

Six (6) soil samples were collected on 03-27-2003.

The samples and their associated QC samples were extracted according to Lionville Laboratory OPs based
on method 3550 on 04-02-2003 and analyzed according to criteria set forth in Lionville Laboratory OPs
based on SW 846 Method 8270C for TCL Semivolatile target compounds on 04-08-2003.

The following is a summary of the QC results accompanying the sample results and a description of any
problems encountered during their analyses:

1. All results presented in this report are derived from samples that met LvLI's sample acceptance
policy.

2. Samples were extracted and analyzed within required holding time.

3. Non-target compounds were detected in the samples.

4. Several samples required 2 to 10-fold dilution due to the nature of the sample matrix.

5. All surrogate recoveries were within EPA QC limits.

6. Two (2) of twenty-two (22) matrix spike recoveries were outside EPA QC limits.

7. All blank spike recoveries were within EPA QC limits.

8. The method blank contained the common laboratory contaminant Bis (2-Ethylhexyl) phthalate at a
level less than 2x the CRQL.

9. Internal standard area and retention time criteria were met.

10. Manual integrations are performed according to OP 21-06A-125 to produce quality data with the
utmost integrity. All manual integrations are required to be technically valid and properly
documented. Appropriate technical flags are defined m the Glossary ("Technical Flags For Manual
Integration").

11. I certify that this sample data package is in compliance with SOW requirements, both technically
and for completeness, other than the conditions detailed above. Release of the data contained in
this hard-copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

J. Michael Taylor Date
President
Lionville Laboratory Incorporated
sangonp\databna\tno4..nor-34 -084 .dc
The resulspreented in tis epot relate only to the analytical testing and conditions of the samnpI omage. All pages of this report are inlegral parts of the snalyiicai
data. Thetefore, this repon should only be reproduced in its enfirety of 2 6 pages.

208 Welsh Pool Road - Lionville, PA 19341-1333 * (610) 280-3000 - Fax (610) 280-3041



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST B01-054-013 1w" 1 of 1
Collector Comnan, Contact Telephone No. Project Coordinator Data O(Lfld

D.Shea D.Shea 521-6014 KESSNER, JH Price Code SL at Trnarond

Proiect Desiuation Samolins Location SAF No. Air Quality [ 7 f22 Days
100 B/C Area Effluent Pipeline & Proximity Site Remediatio IOU BC french drain 100-C-3 801-054

lee Chest No. . Field Loatook No. 9 COA Method of Shipment
Oar- c) EL-444L" %S R100C32F00 CW

Shioned - Oltaite Property No. Bil of LadinuAir Bill No. v

OSS PLE HAZARDS/REMARKS

Potentially radiologically contaminated Preservation Cool 4C caot C ool4C Cad AC None None None Non

TypeorContainer GIP G/P aG G GP G/P G GWP

Special Handling and/or Storage T oo g
No. of Container(s) I

Volume 60ML 60mL 250g 250mL 5 12

Seeiem(l)in JCPMints- Sen.-VOA- VOA-U6oA Se;a1 2)6 SeM 3)i. Tt -3 C 14
Speial 6OIOA(Add. S2VA(Th) (TCL) 5 al

SAMPLE ANALYSIS

M--
7471 -(CV)

Sample No. Matrix * Sample Date Sample Time -

JOOKB9 SOIL yA t..
J00KC0 SOIL 0117

JGOKC1 SOIL

JOOKC2 SOIL _

JOOKC3 SOIL _z_____

CHAIN OF POSSESSION Sign/PrintNames SPECIAL INSTUCTIONS Matrix

Relinquished By/Removed From Date/Tme Rececd By/Siored D (1) P Metals - 6010TR (Client List) (Arenie, Baium, Cadmium, Selenium, Silver)

ts. M3 / I (2) Gamma. Speromscopy (Totui.t) (Cesium-137, COat-6O. Europiwm-152, Europinum-1 54, Sd~d
Reui,.ed By/Removed From Dme/Time Rmctivd 1y/lored DseTime Europium-155}; Gamma Spec - Add-on (Americliuw241, " " . Uranium-238) sw.

3A- '231 6 o 3/03 I-'6 (3) Is ali-i Isotopic Utnium; Amedcium-241; Strontium-89,90 - Total Sr; Nicke&i EB-1"

Relinquished By/Remo F In Dale/Time Reccied ByStoe In Matime %3- 3/vda .3 A-A^
OEDnaa WNi

Re qui ed By/Re ved From Date/Time Rec B red I ateimew

A -i-O 0 -4.) . Pem0nn0dL

Renquaslhed By/Removed From Dale/Time Kece.,4h) imed In Doe/Tum: reunqj no avable to Xf
Ref# ml, te3728

R quished By/Removed From Date/Time Recei'td By/Stored In Date/Time

LABORATORY Received By Title Date/Time

SECTION

FINAL SAMPLE Disposal Method Disposed By Date/imc

ISPOSITION

BHI-EE-O1 (03101/2002)



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BCI-054-013 Pawe 2 of 2
Collector Comnriany Contact Telenhone No. Prolect Coordinator

D.Shea D.Shea 521-6014 KESSNER, IN Price Code 8L 7
Proiect Desienation Samalint Location SAF No. Air Quality -1

100 B/C Area Effluent Pipeline & Proximity Site Remediatin 100 BC french drain 100-C-3 BOI-054

lee Chest No. Field Loflook No. guS ) COA Method of Shipment
t C EL-f44646 g a) RIODC32FO O2

Shnned TOffsite Property No. Bill of LadinW/Air Bill No.

POSSIBLE SAMPLE HALARDS/REMARKS

Potentially radiologically contaminated Preservation coolG4C Co*I4C Cool4C COWI4C Noe Nons Nose None

Ty0o otie /P Gff aG G G/P GtP 0 G/P

Special Handling and/or Storage Type of Container

No. of Container(s) I I I 1 1

Volume 60onL 60mL 250 1 25 mL 12

Secitm()in ICMeOtal- SezW-VGA- VOA-ISA Smeiet )i. Steanm )in TV' 31 14
Speil GOIMA(Add- 27DA(TCL) (TM)

SAMPLE ANALYSIS (1c
Lfadl

741. .(CV)-

Sample No. Matrix * Sample Date Sample Time . ......

J00KC4 SOIL .,

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS

Relinquished By/Removed From Recvd(1) ICP Mes -60TR (Client Li) (Arsic, Bar, Caium Seleniu, Sil

Lam sk.., -m A Mn(2) Gants S.erm60R S ( LiU) (CeSi;M-137, Cl- i, Europi-.52, EUropI-I54, se
Re y/Remoed From Dae/Time Received By/Stored In Dat/Time EWropium-155; Gasmua Spec - Add-on (Amercuin-241, SihelSWtflfSIle, Urmniw-2381s

R t 1 By4 R v 3 1 / S oc .5 3 (3) 4.sai .sop eI m ovs Isotpi Ursi ; Americium-4 :; Strom ium-89,90 - ToaI Sri l.he 4 L.W

R* q hd Yvd Dateffime Recel By Stored I Dare/rime DLAM; 3f79/6 S

Ralins.,sk Yt . 1I' DatelTime Recak BY/S din w

R i Bir DjimR B y aP erso n nel n o t a vailab le to

Relinquished By/Removed from DaterTime Recee.' Bf Ued in Date/Time relinquis ro

Reiinqtished By/Removed From Daterrime Receivcd fy/Stored In Daterime

LABORATORY Rec"ivdBy Title
SECTION

FINAL SAMPLE Disposal Method Disposed By Date/rime

DISPOSITION

BH-EE-011 (03/0112002)



Appendix 5

Data Validation Supporting Documentation
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Appendix A -
Data Validation Checklists

BHI-01435
Rev. O

GC/MS ORGANIC DATA VALIDATION CHECKLIST

VALIDATION A BDLEVEL: I
PROJECT: covc {oo-c-) DATAPACKAGE: z (3t
VALIDATOR: tL ( LAB: L L Z DATE: 63

CASE: SDG: \23'Z

ANALYSES PERFORMED

SW-846 8260 SW-846 8260 -846 70 SW-M4 8270
(TCLP) (TCLP)

SAMPLES/MATRIX

-A0Cvq~qC4~-CoC T-roc mTootcz

T1( C>Too k C o'C.

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present?.............................................. es No

Comments:

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

GC/MS tuming/pcformance check acceptable?........................................................................... Yes

Initial calibrations acceptable?...................................................................................................... Yes
Continuing calibrations acceptable?........................................................................................................Yes

Standards traceable?..... .. .................................................................................................... Ye
Standards expired? _ .......................................... .......... _.................................................... Yes

Calculation check acceptable?.................................................... yes
Comments:

No

No N/A

N N/A

N N/A

N N/A

N N/A

Data Validation Procedure for Chemical Analyst:
October 2000

000 22
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Appendix A - BHI-O1435
Data Validation Checklists Rev. 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)
Calibration blanks analyzed? (Levels D, E) ....................................................................................... Yes No
Calibration blank results acceptable? (Levels D, E)................................................................................ Yes No N/A
Laboratory blanks analyzed?................................................................................................................ 1o N/A
Laboratory blank results acceptable?.............................,.................. .. . .. .. . . .. . ... . .. . .. .. . .. .. . .. .. . . . . . . . . . . . . . . . . e N/A
Field/trip blanks analyzed? (Levels C, D, E)-.................................................................................... o N/A
Field/trip blank results acceptable? (Levels C, D, E) ............................................................................. Yes & N/A
Transcription/calculation errors? (Levels D, E).................................... ..... es No N
Comnents: Jths ( 2Pl kc r k c )ta-

CLj a,-C o y

4. ACCURACY (Levels C, A, and E)
Surrogates/system monitoring compounds analyzed?........................................................... .as N/A
Sunrogate/system monitoring compound recoveries acceptable? ............................................ No N/A
Surrogates traceable? (Levels D, E)....................................................................................................... Yes No N/A

Surrogates expired? (Levels D, E)........................................................................................................... Yes No /

M S/M SD samples analyzed? ................................................................................................................. No N/A
MS/MSD results acceptable?. ........................................................................................ es No N/A
MS/AMSD standards NIST traceable? (velsD, E)...............................................................................Yes NoO
MS/MSD standards? (Levels D, E)..........................._..................................................................... Yes No N/
LCS/BSS sample analyzed?................................................ ............................................. Yes No /

LCS/BSS results acceptable?............................................................................................................. Yes No
Standards traceable? (Levels D, E)........................................................................................... Yes No /A

Standards expired? (Levels D, E)............................................................................................ ........... Yes No A

Transcription/calculation errors? (Levels D, E)............................................................................... Yes No /
Performance audit sample(s) analyzed?......................................... YesN N/A
Performance audit sample results acceptable?............._..................................... Yes No
Comments: I A)

Data Validation Procedurefor Chemical Analysis
October 2000 00 0 1-4,-



Appendix A - BHI-01435
Data Validation Checklists Rev. 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

MS/MSD sa ples analyzed?.............................................................................................................. e No N/A
MS/MSD RPD values acceptable?....................................... ............................................. No N/A
MS/MSD standards NIST traceable? (Levels D, E)......... ............................. ........................ Yes No
MS/MSD standards expired? (Levels D, E).....................................................................................Yes No
Field duplicate RPD values acceptable?.................................................................................................. j o N/A
Field split RPD values acceptable? ......................................................................................................... Yes Nod jiA
Tuamcription/calculation rors? (Levels D, E) ...................................................................................... Yes No
Coarnns

6. SYSTEM PERFORMANCE (Levels D pod E)

Internal standards analyzed? ...... Y.............. ................................................................................ Yes No A
linternal standard areas acceptable?........................................................................................................ Yes No N/A
Internal standard retention times acceptable?......................................................................................... Yes No N/A
Standards traceable?................. _..................................................................................................Yes No N/A
Standards expired? .................. . _................................................................................................ Yes No N/
Transcription/calculation errors?........................................................................... ....... Yes No N
Counents:

7. HOLDING TIMES (all levels)

Samples properly preserved? . ........................... ,................................._......... ........ ............. No N/A

Sa ple holding times acceptable?......................................................................................................... No N/A
Conamnts:

Data Validation Procedurefor Chemical Analya.v
October 2000
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Appendix A -
Data Validation Checklists

BM-01435

Re. 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all levels)
Compound identification acceptable? (Levels D, )........................................................................... Yes No
Compound quantitation acceptable? (Levels D, E) ................................................................................. Yes No /

Results reported for all requested analyses?.......................................................................................... No N/A
Iresuks supported in the raw data? (Levels D, E)............................................................................. Yes No N/
Samples propedy prepared? (Levels D, E)....................................... Yes N
Laboratory properly identified and coded all TIC? (Levels D, E)....................................................... Yes Nol
Detection lirmits meet RDL?................................................................................... ...... Yes N/A
Transcription/cal n errors? (Levels D, E).................. . ................................................ Yes No

S7

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup perform ed? ..................................................................................................... Yes

GPC check performed?.... . . ......................... ............... ............. ................................ Yes

GPC check recoveries aceptable?.._............................................. Yes

GPC calibration perforned?._....._....................................................................... Yes

GPC calibration check performed?_................................................................................. Yes
GPC calibration check retention times acceptable?..............._ ......... _.................................. Yes

Check/calibration materials traceable?.......................................... Yes

C1eck/calibration materials Expired?.................................................................................. Yes

Analytical batch QC given similar cleanup?................................................................. Yes
Trascription/Calculation Errors? _ .. .. . . . . . . . . . . . . . . . .  .. .. .. . .. . .. . . .. .. . ... . .. Yes

Comments:

No /A

No N/A

No N/A

N N/A

No N/A

N N/A
". N/A
" N/A

N/A

NN/

N N

Data Validation Procedure for ChemicalAnalysis
October 2000 000025



Date: 29 April 2003
To: Bechtel Hanford, Inc. (technical representative)
From: TechLaw, Inc.
Project: 100-BC Area Effluent Pipeline & Proximity Site Remediation Activities -

Full Protocol - Waste Site 100-C-3
Subject: Radiochemistry - Data Package No. H2132-EB (SDG No. H2132)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
H21 32-EB which was prepared by Eberline Services (EB). A list of samples
validated along with the analyses reported and the requested analytes is provided
in the following table.

J00KB9 3/27/03 Soil C See note 1

JOOKCO 3/27/03 Soil C See note 1

JOOKC1 3/27/03 Soil C See note 1

JOOKC2 3/27/03 Soil C See note 1

JOOKC3 3/27/03 Soil C See note 1

JOOKC4 3/27/03 Soil C See note 1
1- Gamma spectroscopy, alpha spectroscopy, tritium, carbon-14, total strontium.

Data validation was conducted in accordance with the Bechtel Hanford
Incorporated (BHI) validation statement of work and the 100 Area Remedial Action
Sampling and Analysis Plan (DOE/RL December 2001) and the Data Quality
Objectives Summary Report for 100/300 Area Remaining Sites Analytical Sampling
Effort, (BHI-01 249, Rev. 3, March 2003). Appendices 1 through 6 provide the
following information as indicated below:

Appendix
Appendix
Appendix
Appendix
Appendix
Appendix

1.
2.
3.
4.
5.
6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Data Requested by Client

000001



DATA QUALITY PARAMETERS

" Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analysis is
6 months.

All holding times were acceptable.

" Preparation (Method) Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the minimum detectable activity
(MDA), the following qualifiers are applied: All positive sample results less than
five times the highest blank concentration are qualified as estimates and flagged
"J"; sample results below the MDA are qualified as undetected and flagged "U";
sample results above the MDA and greater than five times the highest blank
concentration are not qualified.

All blank results were acceptable.

Field (Equipment) Blank

One equipment blank (JOOKC4) was submitted for analysis. Uranium-233/234,
potassium-40, radium-226, radium-228, thorium-228 and thorium-232 were
detected in the equipment blank. Under the BHI statement of work, no
qualification is required.

* Accuracy

Accuracy is evaluated from laboratory control sample (LCS) or blank spike
sample (BSS) batch samples and spiked samples from the analytical batch.
Measured activities are compared to the known added amounts. The
acceptable LCS or BSS and matrix spike (MS) recovery range is either 70-130%
or ±3 sigma. In addition, samples may be spiked with a radiochemical tracer to
assist in isolating the radioisotope of interest with the yield of the tracer being
used in calculating sample activity. Spike sample results outside the above
ranges result in associated sample results being qualified as estimates, or not
qualified, depending on the activity of the individual sample. Results are
rejected for LCS/BSS recoveries of less than 30% or ±3 sigma.

0000012



All accuracy results were acceptable.

* Laboratory Duplicates

Analytical precision is expressed by the relative percent differences (RPD)
between the recoveries of duplicate matrix spike analyses performed on a
sample in the analytical batch. Precision may alternatively be assessed using
unspiked duplicate analyses performed on a sample in the analytical batch. If
both sample and replicate activities (concentrations) are greater than five times
the contract required detection limit (CRDL) and the RPD is less than 30%, no
qualification is required. If either activity (concentration) is less than five times
the CRDL, the RPD control limit is less than or equal to two times the CRDL. If
the RPD is outside the applicable control limit, associated results are qualified as
estimated detects or estimated non-detects.

Due to an RPD outside QC limits (>2x CRDL), all radium-228 results were
qualified as estimates and flagged "J".

All other duplicate results were acceptable.

Field Duplicate

One set of field duplicate samples (JOOKC1/JOOKC3) were submitted for
analysis. Field duplicate results are compared using the same criteria as for
laboratory duplicates. The RPD for radium-228 was outside QC limits (>2x the
CRDL). Under the BHI statement of work, no qualification is required. All other
field duplicate results were acceptable.

* Detection Levels

Reported analytical detection levels for undetected analytes are compared
against the target detection limits (TDLs) to ensure that laboratory detection
levels meet the required criteria. Thirty-one analytes were reported above their
TDL. Under the BHI statement of work, no qualification is required. All other
reported results met the analyte specific TDL.

* Completeness

Data package No. H2132 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to
be valid (i.e., not rejected). The completion percentage was 100%.

00(0013



MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to an RPD outside QC limits (>2x CRDL), all radium-228 results were
qualified as estimates and flagged "J". Data flagged "J" indicates that the
associated concentration is an estimate, but under the BHI statement of work, the
data may be usable for decision-making purposes. All other validated results are
considered accurate within the standard error associated with the methods.

Thirty-one analytes were reported above their TDL. Under the BHI statement of
work, no qualification is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

BH I-01249, Rev. 3, Data Quality Objectives Summary Report for 100/300 Area
Remaining Sites Analytical Sampling Effort, Bechtel Hanford Incoroprated, March
2003.

DOE/RL-96-22, Rev. 3, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, December 2001.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate, but is usable
for decision making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

000008

SDG: H2132 REVIEWER: DATE: 4/29/03 PAGE_1_OFZ_
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Radium-228 J All RPD



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCi/G)

Project: BECHTEL-HANFORD

Laboratory: EB

Case SDG: H2132
Sample Number JOOKB9 JOOKCO J0OKC1 JOOKC2 JOOKC3 JOOKC4
Remarks Duplicate E. Blank

Location 100-C-3 100-C-3 100-C-3 1 00-C- 100-C-3 100-C-3
Sample Date 3/27/03 3/27/03 3/27/03 3/27/03 3127103 3/27/03

Radiochemnistry TDI. Result 0 Result 0 Result 0 Result a Result 0 Result I Result 0 Result 0

Tritium 10 -0.059 U 0.020 U 0.016 U -0.032 U 0.004 U -0.039 U

Carbon-14 1 0.211 U 1.24 U' 0.904 U 1.56 P 1.26 U* 1.04 P

Total Strontium 1 0.046 U -0.027 U -0.001 U -0.024 U -0.003 U -0.043 U
Uranium-2331234 1 0.349 0.420 0.706 0.465 0.433 0.198

ranium-235 1 0.028 U 0.057 U 0.061 U 0.059 U 0.028 U 0.027 U

Uraniumh-238 1 0.488 0.700 0.580 0.416 0.365 0.154 U

Americium-241 1 0.036 U -0.050 U -0.046 U 0.061 U 0.092 U 0 U

Potsssium-40 7.90 11.7 9.51 10.8 9.42 3.58

Cobalt60 0.05 U U, U U UP U U U UU

Cesium 137 0.05 0.112 U U. 0.147 U U' 0.099 U U
Radium-226 0.339 0.416 0.343 0.465 0.349 0.166

Radrum.228 0.391 . 0.435 J 0.934 J 0.979 J 0.496 J 0.233 J

Europium 152 0.1 UU Uu U U U, UU. UU
Europium 154 0.1 U UU U. U U' UU UU

Europiurn 15O0 U U U Ut)' UluU t) UU

Thodum-228 0.431 0.472 0.401 0.496 0.441 0.131
Thorium-232 0.391 0.435 0.934 0.979 0.496 0.233
tiranium-235 1 Uu UU UU UU U U U U

Uranium-238 1 UP UP UU' U P UU' UP

Americium-241 1 UU UU UU U UU UU

I

* - TDL exceeded
Laboratory applied non-detect qualifiers "U" have been included in this table to minimize potential miss-interpretation of results. All other qualifiers shown were applied during
validation.

Page_1 of__1



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2132

R304009-01
DATA SHEET

J00KB9

SDG 7472 Client/Case no Hanford SDG H2132,
Contact Melissa C. Mannion Contract No. 630

Lab sample id R304009-01 Client sample id J00KB9
Dept sample id 7472-001 Location/Matrix 100 BC Fr. Drain 100-C-3 SOLID

Received 04/01/03 Collected/Weight 03/27/03 08:53 1046 q
t solids 95.7 Custody/SAP No B01-054-013 B01-054

RESULT 2- ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium 10028-17-8 -0.059 0.096 0.17 400 U H
Carbon 14 14762-75-5 0.211 1.7 2.8 50 U C
Total Strontium SR-RAD 0.046 0.15 0.30 1.0 U SR
Uranium 233/234 U-233/234 0.349 0.19 0.18 1.0 U
Uranium 235 15117-96-1 0.028 0.056 0.22 1.0 U U
Uranium 238 U-238 0.488 0.23 0.18 1.0 U
Americium 241 14596-10-2 0.036 0.15 0.28 1.0 U AM
Potassium 40 13966-00-2 7.90 2.6 0.58 CAM

Cobalt 60 10198-40-0 U 0.071 0.050 U GAM
Cesium 137 10045-97-3 0.112 0.054 0.064 0.10 CAM
Radium 226 13982-63-3 0.339 0.14 0.12 CAM
Radium 228 15262-20-1 0.391 0.25 0.25 CAM
Europium 152 14683-23-9 U 0.15 0.10 U CAM
Europium 154 15585-10-1 U 0.16 0.10 U CAM
Europium 155 14391-16-3 U 0.11 0.10 U CAM
Thorium 228 14274-82-9 0.431 0.087 0.098 CAM
Thorium 232 TH-232 0.391 0.25 0.25 CAM
Uranium 235 15117-96-1 U 0.20 U CAM
Uranium 238 U-238 U 6.7 U CAM
Americium 241 14596-10-2 U 0.058 U CAM

100 B/C Area Effluent Pipe. & Prox.

Cl

DATA SHEETS
Page 1

SUMMARY DATA SECTION
Page 13

000011

Lab id EBRLNE

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 04/08/03



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2132

R304009-02
DATA SHEET

J00KC0

SDG 7472 Client/Case no Hanford SDG H2132
Contact Melissa C. Mannion Contract No. 630

Lab sample id R304009-02 Client sample id JO0KCO
Dept sample id 7472-002 Location/Matrix 100 BC Fr. Drain 100-C-3 SOLID

Received 04/01/03 Collected/Weight 03/27/03 09:12 1164 q
% solids 96.8 Custody/SAF No B01-054-013 B01-054

RESULT 2o ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium 10028-17-8 0.020 0.10 0.17 400 U H
Carbon 14 14762-75-5 1.24 2.0 3.3 50 U C
Total Strontium SR-RAD -0.027 0.14 0.30 1.0 U SR
Uranium 233/234 U-233/234 0.420 0.19 0.18 1.0 U
Uranium 235 15117-96-1 0.057 0.057 0.22 1.0 U U
Uranium 238 U-238 0.700 0.24 0.18 1.0 U
Americium 241 14596-10-2 -0.050 0.050 0.19 1.0 U AM
Potassium 40 13966-00-2 11.7 2.6 0.66 GAM
Cobalt 60 10198-40-0 U 0.082 0.050 U GAM
Cesium 137 10045-97-3 U 0.073 0.10 U GAM
Radium 226 13982-63-3 0.416 0.15 0.13 GAM
Radium 228 15262-20-1 0.435 0.30 0.32 GAM
Europium 152 14683-23-9 U 0.17 0.10 U GAM
Europium 154 15585-10-1 U 0.24 0.10 U GAM
Europium 155 14391-16-3 U 0.14 0.10 U GAM
Thorium 228 14274-82-9 0.472 0.072 0.079 GAM
Thorium 232 TH-232 0.435 0.30 0.32 GAM
Uranium 235 15117-96-1 U 0.24 U GAM
Uranium 238 U-238 U 8.9 U GAM
Americium 241 14596-10-2 U 0.070 U GAM

100 B/C Area Effluent Pipe. & Prox

DATA SHEETS
Page 2

SUMMARY DATA SECTION
Page 14

000012

Lab id EBRLNE
Protocol Hanford

Version Ver 1.0
Form DVD-DS

Version 3.06
Report date 04/08/03
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2132

R304009-03
DATA SHEET

J00c

SDG 7472 Client/Case no Hanford SDG H2132
Contact Melissa C. Mannion Contract No. 630

Lab sample id R304009-03 Client sample id JOOKC1
Dept sample id 7472-003 Location/Matrix 100 BC Fr. Drain 100-C-3 SOLID

Received 04/01/03 Collected/Weight 03/27/03 09:39 1182 q
% solids 95.9 Custody/SAF No B01-054-013 BO1-054

RESULT 2a ERR NDA RDL QUALI-
ANALYTE CAS NO PCi/g (COUNT) pCi/g pCi/g FIBRE TEST

Tritium 10028-17-8 0.016 0.11 0.18 400 U H
Carbon 14 14762-75-5 0.904 1.9 3.2 50 U C
Total Strontium SR-RAD -0.001 0.15 0.30 1.0 U SR
Uranium 233/234 U-233/234 0.706 0.26 0.19 1.0 U
Uranium 235 15117-96-1 0.061 0.061 0.23 1.0 U U
Uranium 238 U-238 0.580 0.26 0.19 1.0 U
Americium 241 14596-10-2 -0.046 0.092 0.35 1.0 U AM
Potassium 40 13966-00-2 9.51 1.4 0.82 GAM
Cobalt 60 10198-40-0 U 0.092 0.050 U GAM
Cesium 137 10045-97-3 0.147 0.096 0.11 0.10 GAM
Radium 226 13982-63-3 0.343 0.16 0.17 GAM
Radium 228 15262-20-1 0.934 0.32 0.31 G GAM
Europium 152 14683-23-9 U 0.19 0.10 U GAM
Europium 154 15585-10-1 U 0.29 0.10 U GAM
Europium 155 14391-16-3 U 0.18 0.10 U GAM
Thorium 228 14274-82-9 0.401 0.076 0.090 GAM
Thorium 232 TH-232 0.934 0.32 0.31 GAM
Uranium 235 15117-96-1 U 0.29 U GAM
Uranium 238 U-238 U 11 U GAM
Americium 241 14596-10-2 U 0.19 U GAM

100 B/C Area Effluent Pipe. & Prox.

DATA SHEETS

Page 3
SURUARY DATA SECTION

Page 15
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2132

R304009-04
DATA SHEET

JOOKC2

SDG 7472 Client/Case no Hanford SDG H2132

Contact Melissa C. Mannion Contract No. 630

Lab sample id R304009-04 Client sample id JOOKC2

Dept sample id 7472-004 Location/Matrix 100 BC Fr. Drain 100-C-3 SOLID

Received 04/01/03 Collected/Weight 03/27/03 10:34 1087 q
V solids 95.2 Custody/SAF No BOl-054-013 BO1-054

RESULT 2u ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium 10028-17-8 -0.032 0.098 0.17 400 U H

Carbon 14 14762-75-5 1.56 1.7 2.9 50 U C
Total Strontium SR-RAD -0.024 0.13 0.29 1.0 U SR

Uranium 233/234 U-233/234 0.465 0.20 0.19 1.0 U

Uranium 235 15117-96-1 0.059 0.059 0.23 1.0 U U
Uranium 238 U-238 0.416 0.20 0.19 1.0 U

Americium 241 14596-10-2 0.061 0.12 0.24 1.0 U AM
Potassium 40 13966-00-2 10.8 1.2 0.68 GAM
Cobalt 60 10198-40-0 U 0.076 0.050 U GAM
Cesium 137 10045-97-3 U 0.071 0.10 U GAM

Radium 226 13982-63-3 0.465 0.13 0.13 GAM
Radium 228 15262-20-1 0.979 0.32 0.30 GAM
Europium 152 14683-23-9 U 0.18 0.10 U GAM
Europium 154 15585-10-1 U 0.22 0.10 U GAM

Europium 155 14391-16-3 U 0.15 0.10 U GAM

Thorium 228 14274-82-9 0.496 0.067 0.071 GAM
Thorium 232 TH-232 0.979 0.32 0.30 GAM
Uranium 235 15117-96-1 U 0.25 U GAM
Uranium 238 U-238 U 8.1 U GAM
Americium 241 14596-10-2 U 0.16 U GAM

100 B/C Area Effluent Pipe. & Prox.

I 1 (4"-,

DATA SHEETS
Page 4

SUMMARY DATA SECTION
Page 16
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 12132

R304009-05
DATA SHEET

J00KC3

SDG 7472 Client/Case no Hanford SDG H2132
Contact Melissa C. Mannion Contract No. 630

Lab sample id R304009-05 Client sample id JOOKC3
Dept sample id 7472-005 Location/Matrix 100 BC Fr. Drain 100-C-3 SOLID

Received 04/01/03 Collected/Weight 03/27/03 09:39 1239 q
% solids 96.0 Custody/SAF No BO1-054-013 BOI-054

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g PIERS TEST

Tritium 10028-17-8 0.004 0.075 0.13 400 U H
Carbon 14 14762-75-5 1.26 1.6 2.7 50 U C
Total Strontium SR-RAD -0.003 0.16 0.33 1.0 U SR
Uranium 233/234 U-233/234 0.433 0.18 0.17 1.0 U
Uranium 235 15117-96-1 0.028 0.055 0.21 1.0 U U
Uranium 238 U-238 0.365 0.18 0.17 1.0 U
Americium 241 14596-10-2 0.092 0.12 0.23 1.0 U AM
Potassium 40 13966-00-2 9.42 0.89 0.32 GAM
Cobalt 60 10198-40-0 U 0.050 0.050 U GAM
Cesium 137 10045-97-3 0.089 0.040 0.040 0.10 GAM
Radium 226 13982-63-3 0.349 0.073 0.070 GAM
Radium 228 15262-20-1 0.496 0.19 0.20 GAM
Europium 152 14683-23-9 U 0.11 0.10 U GAM
Europium 154 15585-10-1 U 0.17 0.10 U GAM
Europium 155 14391-16-3 U 0.11 0.10 U GAM
Thorium 228 14274-82-9 0.441 0.051 0.047 GAM
Thorium 232 TH-232 0.496 0.19 0.20 GAM
Uranium 235 15117-96-1 U 0.14 U GAM
Uranium 238 U-238 U 6.1 U GAM
Americium 241 14596-10-2 U 0.10 U GAM

100 B/C Area Effluent Pipe. & Prox.

63

DATA SHEETS

Page 5

SUMMARY DATA SECTION
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2132

R304009-06
DATA SHEET

J00KC4

SDG 7472 Client/Case no Hanford SDG 12132

Contact Melissa C. Mannion Contract No. 630

Lab sample id R304009-06 Client sample id JOOKC4

Dept sample id 7472-006 Location/Matrix 100 BC Fr. Drain 100-C-3 SOLID

Received 04/01/03 Collected/Weight 03/27/03 08:10 1286 g

% solids 99.9 Custody/SAF No B01-054-013 B01-054

RESULT 2v ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium 10028-17-8 -0.039 0.10 0.17 400 U H

Carbon 14 14762-75-5 1.04 1.5 2.5 50 U C

Total Strontium SR-RAD -0.043 0.18 0.38 1.0 U SR

Uranium 233/234 U-233/234 0.198 0.13 0.17 1.0 U

Uranium 235 15117-96-1 0.027 0.053 0.20 1.0 U U

Uranium 238 U-238 0.154 0.13 0.17 1.0 U U

Americium 241 14596-10-2 0 0.064 0.25 1.0 U AM

Potassium 40 13966-00-2 3.58 0.46 0.26 GAM

Cobalt 60 10198-40-0 U 0.030 0.050 U GAM

Cesium 137 10045-97-3 U 0.027 0.10 U GAM

Radium 226 13982-63-3 0.166 0.052 0.050 GAM

Radium 228 15262-20-1 0.233 0.12 0.11 GAM

Europium 152 14683-23-9 U 0.066 0.10 U GAM

Europium 154 15585-10-1 U 0.092 0.10 U GAM

Europium 155 14391-16-3 U 0.064 0.10 U GAM

Thorium 228 14274-82-9 0.131 0.029 0.031 GAM

Thorium 232 TH-232 0.233 0.12 0.11 GAM

Uranium 235 15117-96-1 U 0.087 U GAM

Uranium 238 U-238 U 3.7 U GAM

Americium 241 14596-10-2 U 0.062 U GAM

100 B/C Area Effluent Pipe. & Prox.

DATA SHEETS
Page 6

SU3OIARY DATA SECTION
Page 18
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Eberline Services
W.O. No. R3-04-009-7472

Bechtel Hanford Inc.
SDG H2132

Case Narrative Page 1 of I

1.0 GENERAL

Bechtel Hanford Inc. (BHI) Sample Delivery Group H2132 was composed of six solid
(soil) samples designated under SAF No. B01-054 with a Project Designation of: 100
B/C Area Effluent Pipeline & Proximity Site Remediation, French Drain 100-C-3.

The sample was received as stated on the Chain-of-Custody document. Any
discrepancies are noted on the Eberline Services Sample Receipt Checklist. The
results were transmitted to BHI via e-Fax on April 8, 2003. The electronic data
deliverable (EDD) was transmitted to BHI via e-Mail on April 8, 2003.

2.0 ANALYSIS NOTES

2.1 Tritium Analyses

No problems were encountered during the course of the analyses.

2.2 Carbon-14 Analyses

No problems were encountered during the course of the analyses.

2.3 Total Strontium Analyses

No problems were encountered during the course of the analyses.

2.4 Isotopic Uranium Analyses

No problems were encountered during the course of the analyses.

2.5 Americium-241 Analyses

No problems were encountered during the course of the analyses.

2.6 Gamma Spectroscopy Analyses

No problems were encountered during the course of the analyses.

Case Narrative Certification Statement

"I certify that this data package is in compliance with the SOW, both technically
and for completeness, for other than the conditions detailed above. Release of
the data obtained in this hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature."

Melissa C. Mannion
Program Manager

f) 'I 13
Date
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST B01-054-013 Pae J of 2
Anettor Company Contsct Telephone No. Project Coordinator .at r 05
D.Shea D.Shea 521-6014 KESSNER, H Price Code 8L 111 urnatnl

rolect Desination Samnilne Location SAF No. AirnQality Days
100 B/C Area Effluent Pipeline & Prcximily Site Remediatia 100 BC french drain l00-C-3 B01-054

Field Loebook No. 9 COA Method of Shiomenttee Chest No. 0 C z- q EL4-4U. 3 R10OC32FOO M.

To Offsile Property No. Bill of Ladine/Air Bill No..
M ECRA -. 2-.-

M 81~E SAMPLE HAZARDS/REMARKS

Poienhially radiologically contaminled Preservation c cool coo4C Co.4C No ne No. -J
Cy/o onanr GP CAP eG C GAP lP G GAP

Special Handling andlor Storage Type of Container I
No. of Container(s)

6Dm 60m 25 250M[ 500mL .GmL 12OmL 60mL

Seienm ). ICPM Sad-V A. VOA. IWA Sesia(2)ib SctkW( 3l)n Trnuma-. Cflon-14
s CO0A d- SA CL) (1 ) Spei spcal

SAMPLE ANALYSIS

11747 -CV)

Sample No. Matrix* Sample Date Sample Time -.-

J00K89 SOIL ___ __ __75

JOOICCO SOIL
J00KC0 SOIL ... ......

J00KC1 SOIL all,

JOOKC2 SOIL

J00KC3 SOIL 0L'
CHAIN OF POSSESSION Sign/Print Na es SPECIAL INSTRUCTIONS Matrix *

lL5 ~lv y red. m Rtjn B9lSkoed In 3hbGaaSpcocoy(Cs)(Ciu-1,Cbt-,Foos.5,Erin-14hed y emree Rr 3 An m j (1) ICP Metals - 6010TR (Client List) lAxsenic, Baiut, Ca&nium, Seleniwm, Sflver
3(wX TZ~n a101 5 ( CianSecroscropy (TCL 1 ia)1 (Csna- 117, Cnhaft.60, Empnnu... 52 Ewr~n- 154.o.s.

Re d ByRemoved Fro DrodTim Reci tored i DaterriE EuropiwmI-551; Gamna Spec - Add-on IAmrichan-241. .. - ". i ', Uyanim-23 8) s-Sisr

YM~03 -ee) 77 . /-W S (3) 1W " a, Isopic Urannium; Anericium-24 1; Stmotimn-0,90.- Toel Sr, 1ie 65 Wi

Reliquished 
8Y' r From Dat,,ime RecscdB 1tmidin DatelTite )4 3L( A-Am

±RtkBvdFmm Dad-Time -Bystorod In one

r A47  q Personet not available to
Relinquished By/Remo-ed From Dater/tne Recened By'ond to Dateffine relinquish samples from the 3728

Reft on J- 4 A-1

Rehinquishcd By/tRctiovad Fm, Date/Lime Received By/Stored In Daie/Time

LABORATORY Received By Tite Date/tune

SECTION

FINAL SAMPLE DiwosaIMethod DTpOsedBy DTian

DISPOSITION



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BOI-054-013 IP'g 2 of 1

Ilector Company Contact Telepbone No. Project Coordinator r'dan
D.Shea D.Shea 521-6014 KESSNER, JH Price Code 8L

aleet Designation Samuliae Location SAP No. Air Quality Ds100 B/C Area Effluent Pipeline & Proximity Site Remediatio 100 BC french drain 100-C-3 fZj . 7 BOI-054

E Chest No. Field Lonhook N. 1W1i COA Method of Shioment
0 - On- oS T EL-)4-z4 4f.0 451 R10OC32FOO

1 j o Offsite Properiv No. Bill or Ladimr/Air Bill No. e5
- BLESAMPLE HAZARDS/REMARKS

'ornaly radiologically conlIosnloated Preservation C Iot C ool4C Cool C CooIC None None Note No..

Type of Container GP GP *G G GP GP 0 G/P
;pecial Handling and/or Storage

No. of Container(s) -_____

60- 250 2(m 500mL 60ML 12OmL 60mL
V'olume 

01 'M
- Seas ~1i-4in IcVM 11, 1 VPNA-) YDA-# eA sein2i eie()nTri&u- HI ~bn

SAMPLE ANALYSIS ct

C1

SampleNo. Matrix* Sample Date SampleTime -

I00KC4 SOIL '3 ,17- ____

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTLUCTIONS Matrix I

F Date/i. R si sted £e/Tim (1) lCP Metals - 6010TR (Chet tist) (Artnc, Barim, Cadmium, Selenium, Silver) sss
FW(2) Ganma Speiroseopy (TC LIM) Ces n.137. Colast-60. Epmmnn-152. Eutopn-154 -

telmquishedBy/RnmvvedFin Daterrite R 7d By/Stored In Datc/Tine Europil-55l ; Ganmn Spe- Add-on (Amiericm-241, 5er-n0twamtleUrsninum-2381 swsi.de,
NqUE '50-flfO~ 1379 1.&0 r'sn'iwlz - "1'o&05 0) (3) 4nalpiPlatnina isotopihus Amiciin-241; Stmninum-9.90 - Total Sr; NMbiea " .

telinquishedB4R d Fro, DatefTim Receried By/Storedin Daterwan- 
-s

t is Hye dDov m Dat/Tm Date/Taite

Persln not &Avab VV.
Relinquished By/Remonvd From DareTme Received By/Slored In ThlTime rttn i e to x

Re Wsmie ill The 372S
Reimqoished Byeioved Fawn Dae/Time Reteived By/Stored in Date/irRne

LABORATORY Recerivedy Title Dae/rit
SECTION

FINAL SAMPLE DisOsal Method Dispsed By Dueffimne
DISPOSITION

BHI-EE-01 1 (03101/2002)
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BHI-01433
Rev. 0

APPENDIX A

RADIOCHEMICAL DATA VALIDATION CHECKLIST

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALDATION A B C D E
LEVEL:

PROJECT: 60h , o - C --3 DATAPACKAGE: W'1 yL

VALIDATOR: LAB: IX DATE:

CASE: SDG: tAi -)

ANALYSES P&hago I kl

SAMPLES/MATRIX

-Too C Too kcg

1. C om pleteness..................................................................................................................

Technical verification forms present?...........................................................................Yes No N/A

Comments:

2. Initial Calibration (Levels D, E) ..................................................................................... /A

Instnim ents/detectors calibrated? ................................................................................. Yes No N/A

Initial calibration acceptable?.................................................. . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . .Yes No N/A

Standards NIST traceable?..................................................... . . .. . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . .Yes No N/A

Data Validation Procedurefor Radiochemical Analysis
flrtnhvr 7A00 000022 -4--



BHI-01433
Rev. 0Appendix A - Radiochemical Data Validation Checklist

Standards Expired?....................................................................................................Yes No N/A

Calculation check acceptable?.....................................................................................Yes No N/A

Comments:

3. Continuing Calibration (Levels D, E).............................................................................. N/A

Calibration checked within required frequency?.........................................................Yes No N/A

Calibration check acceptable?......................................................................................Yes No N/A

Calibration check standards traceable?........................................................................Yes No N/A

Calibration check standards expired?..........................................................................Yes No N/A

Calculation check acceptable?............................................................ ...................... Yes No N/A

Comments:

4. Background Counts (Levels D, E)................................................................................ N/A

Background Counts checked within required frequency?..........................................Yes No N/A

Background Counts acceptable?..................................................................................Yes No N/A

Calculation check acceptable?.....................................................................................Yes No N/A

Comments:

Data Validation Procedure for Radiochemical Analysis 000023



BHI-01433

Appendix A - Radlochemical Data Validation Checklist Rev. 0

5. Blanks (Levels B, C, D, E)..................................... ON/A

Method blank analyzed within required frequency?.............................. . . . .. . . . . . . . . . . . .. . . Yes o N/A

Method blank results acceptable?.............................................................................. es No N/A

Analytes detected in method blank? ............................................................................ Ys t N/A

Field blank(s) analyzed? ............................................................................................. V No N/A

Field blank results acceptable?................................................. . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . ..Yes( N/A

Analytes detected in field blank(s)?........................................................................... es o N/A

Transcription/Calculation Errors? (Levels D, E).........................................................Yes N

Comments:

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E).......................... O N/A

LCS /BSS analyzed within required frequency? ...................................................... ,Z No N/A

LCS/BSS recoveries acceptable?............................................................................... ( INo N/A

LCS/BSS traceable? (Levels D,E)...............................................................................Yes No

LCS/BSS expired? (Levels D,E)............................................................................. Yes NO(

LCS/BSS levels correct? (Levels D,E)........................................................................Yes N o/

Transcription/Calculation Errors? (Levels D, E).........................................................Yes No

Comments:

7. Chemical Carrier Recovery (Levels C, D, E)...,.,............................................................ N/A

Chemical carrier added? .............................................................................................. Yes No N/A

Chemical recovery acceptable?................................................. . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . .Yes No N/A

Chemical carrier traceable? (Levels D, E )..................................................................Yes No N/A

Data Validation Procedurefor Radlochemical Analysis
rtnhor 7W 
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BHI-01433

Appendix A - Radlochemical Data Validation Checklist Rev. 0

Chemical carrier expired? (Levels D, E).....................................................................Yes No N/A

Transcription/Calculation errors? (Levels D, E)..........................................................Yes No N/A

Comments:

8. Tracer Recovery (Levels C, D, E ) ................................................................................... 0 N/A

Tracer added?.............................................................................................................. & No N/A

Tracer recovery acceptable? ....................................................................................... No N/A

Tracer traceable? (Levels D, E )..................................................................................Yes No(W 3

Tracer expired? (Levels D, E)......................................................................................Yes No( /)

Transcription/Calculation errors? (Levels D, E)..........................................................Yes No ,

Comments:

9. M atrix Spikes (Levels C, D, E)......................................................................................... O N/A

M atrix spike analyzed? ............................................................................................. No N/A

Spike recoveries acceptable?.................................................................................... No N/A

Spike source traceable? (Levels D, E).........................................................................Yes

Spike source expired? Levels D, E).............................................................................Yes

Transcription/Calculation Errors? (Levels D, E).........................................................Yes No

Comments:

000 00



Appendix A - Radiochemical Data Validation Checklist
BHI-01433
Rev. 0

10. Duplicates (Levels C, D, E)............................................................................................ 0 N/A

Duplicates Analyzed at required frequency?............................................................. (o N/A

RPD Values Acceptable? ............................................................................................. Y es N/A

Transcription/Calculation Errors? (Levels D, E).........................................................Yes No

Comments: P0n LZt'i V> 7 C-:L - T 4

11. Field QC Samples (Levels C, D E)................................................................................. O N/A

Field duplicate sample(s) analyzed?........................................................................... o N/A

Field duplicate RPD values acceptable?......................................................................Yes CoN /A

Field split sample(s) analyzed? .................................................................................... Yes N/A

Field split RPD values acceptable?..............................................................................Yes No C
Performance audit sample(s) analyzed?................................................................. Y es ® N/A

Performance audit sample results acceptable?.............................................................Yes No

Comments: R_ Ra 2Z' T ? c (L pC a I

/U 0 If5 C- r A

12. Holding Times (All levels)

Are sample holding times acceptable? ...................................................................... No N/A

Comments:

Data Validation Procedure for Radiochenuical Analysis
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BHI-01433

Appendix A - Radlochemical Data Validation Checklist Rev. 0

13. Results and Detection Limits (All Levels )..................................................................... 0 N/A

Results reported for all required sample analyses?.................................................. N/A

Results supported in raw data?(Levels D, E)...............................................................Yes No l
Results Acceptable? (Levels D, E)..............................................................................Yes No&

Transcription/Calculation errors? (Levels D, E)..........................................................Yes No

MDA's meet required detection limits?..................................................................Y s(7/A

Transcription/calculation Levels D, E)...........................................................Yes No

Comments: 'A



Appendix 6

Additional Documentation Requested by Client
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 12132

R304009-08
METHOD BLANK

Method Blank

SDG 7472 Client/Case no Hanford SDG H2132
Contact Melissa C. Mannion Contract No. 630

Lab sample id R304009-08 Client sample id Method Blank
Dept sample id 7472-008 Material/Matrix SOLID

SAF No B01-054

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAB NO pCi/g (COUNT) pCi/g pCi/g FIRS TEST

Tritium 10028-17-8 0.031 0.16 0.26 400 U H
Carbon 14 14762-75-5 1.31 2.1 3.5 50 U C
Total Strontium SR-RAD -0.060 0.18 0.37 1.0 U SR
Uranium 233/234 U-233/234 -0.025 0.050 0.19 1.0 U U
Uranium 235 15117-96-1 0 0.061 0.23 1.0 U U
Uranium 238 U-238 0 0.050 0.19 1.0 U U
Americium 241 14596-10-2 -0.037 0.074 0.28 1.0 U AM
Potassium 40 13966-00-2 U 0.37 U GAM
Cobalt 60 10198-40-0 U 0.035 0.050 U GAM
Cesium 137 10045-97-3 U 0.024 0.10 U GAM
Radium 226 13982-63-3 U 0.052 U GAM
Radium 228 15262-20-1 U 0.14 U GAM
Europium 152 14683-23-9 U 0.06B 0.10 U GAM
Europium 154 15585-10-1 U 0.081 0.10 U GAM
Europium 155 14391-16-3 U 0.052 0.10 U GAM
Thorium 228 14274-82-9 U 0.076 U GAM
Thorium 232 TH-232 U 0.14 U GAM
Uranium 235 15117-96-1 U 0.087 U GAM
Uranium 238 U-238 U 3.8 U GAM
Americium 241 14596-10-2 U 0.054 U GAM

100 B/C Area Effluent Pipe. & Prox.

QC-BLANK 44247

METHOD BLANKS
Page 1

SUMMARY DATA SECTION
Page 9
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROJP H2132

LAB CONTROL SAMPLE
Lab Control Sample

SDG 7472 Client/Case no Hanford SD1 H2132
Contact Melissa C. Mannion Contract No. 630

Lab sample id R304009-07 Client sample id Lab Control Samoe
Dept sample id 7472-007 Material/Matrix SOLID

SAF No B01-054

RESULT 2o ERR flA RDL QUALI- ADDED 2a ERR REC 3o LMTS PROTOCOL

ARALYTE pCi/g (COUNT) pCi/g pCi/g FIERS TEST pCi/g pCi/g X (TOTAL) LIMITS

Tritium 13.1 0.39 0.25 400 H 14.0 0.56 94 84-116 80-120

Carbon 14 2030 41 10 50 C 2140 86 95 84-116 80-120
Total Strontium 22.6 1.0 0.34 1.0 SR 22.2 0.89 102 82-118 80-120

Uraniun 233/234 19.3 1.8 0.87 1.0 U 19.3 0.77 100 83-117 80-120

Uranium 235 14.7 1.6 0.21 1.0 U 15.7 0.63 94 82-118 80-120
Uranium 238 20.2 1.9 0.83 1.0 U 21.0 0.84 96 84-116 80-120
Americium 241 21.0 2.5 0.30 1.0 AM 21.0 0.84 100 80-120 80-120

Cobalt 60 4.92 0.22 0.097 0.050 GAN 5.10 0.20 96 77-123 80-120

Cesium 137 4.83 0.19 0.12 0.10 GAM 4.86 0.19 99 76-124 80-120

100 B/C Area Effluent Pipe. & Prox.

IC-LCS 44246

LAB CONTROL SAMPLES
Page 1

SUMMARY DATA SECTION
Page 10
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R304009-09

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2132

DUPLICATE
d00KC3

SDG 7472 CLient/Case no Hanford SDG H2132

Contact Melissa C. Mannion Contract No. 630
DUPLICATE ORIGINAL

Lab sample id R304009-09 Lab sample Id R304009-05 Client sample id JOOKC3

Dept sample id 7472-009 Dept sample id 7472-005 Location/Matrix 100 BC Fr. Drain 100-C-3 SOLID

Received 04/01/03 Coliected/Weight 03/27/03 09:39 1239 a
% solids 96.0 % solids 96.0 Custody/SAF No B01-054-013 601-054

DUPLICATE 2a ERR MDA RDL COAL!- ORIGINAL 2a ERR VIA QUALI- RPD 30 PROT

ANALYTE pCf/g (COUNT) pCi/g pCi/g FIERS TEST pCi/g (COUNT) pCi/O FIERS X TOT LIMIT

Tritium -0.076 0.10 0.18 400 U H 0.004 0.075 0.13 U -

Carbon 14 1.17 1.6 2.7 50 U C 1.26 1.6 2.7 U -

Total Strontium 0.047 0.15 0.31 1.0 U SR -0.003 0.16 0.33 U -

Uranium 233/234 0.341 0.20 0.19 1.0 U 0.433 0.18 0.17 24 105

Uranium 235 0.030 0.059 0.23 1.0 U U 0.028 0.055 0.21 U -

Uranium 238 0.634 0.25 0.19 1.0 U 0.365 0.18 0.17 54 93
Americium 241 -0.036 0.071 0.27 1.0 U AM 0.092 0.12 0.23 U -

Potassium 40 7.45 1.6 1.4 GAN 9.42 0.89 0.32 23 46

Cobalt 60 U 0.12 0.050 U GAM U 0.050 U -

Cesium 137 0.120 0.085 0.089 0.10 GAN 0.089 0.040 0.040 30 139

Radius 226 0.364 0.17 0.18 GAN 0.349 0.073 0.070 4 84
Radium 228 0.928 0.41 0.31 GAN 0.496 0.19 0.20 61 101

Europium 152 U 0.23 0.10 U GAM U 0.11 U -
Europium 154 U 0.36 0.10 U GAM U 0.17 U

Europium 155 U 0.21 0.10 U GAN U 0.11 U -

Thorium 228 0.524 0.13 0.15 GAM 0.441 0.051 0.047 17 54

Thoriun 232 0.928 0.41 0.31 GAM 0.496 0.19 0.20 61 101

Uranium 235 U 0.34 U GAN U 0.14 U -

Uraniu 238 U 10 U GAM U 6.1 U

Americium 241 U 0.23 U GAN U 0.10 U

100 B/C Area Effluent Pipe. & Prox.

IC-DUP#5 44248

DUPLICATES
Page I

SLMMARY DATA SECTION
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000C)021

Lab id EBRLNE
Protocol Hanford

Version Ver 1.0
Form DVD-DUP

Version 3.06
Report date 04/08/03



R304009-10

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GRIlP H2132

MATRIX SPIKE
JOOKC3

SDG 7472 CLient/Case no Hanford SG H2132

Contact Melissa C. Mannion Contract No. 630
MATRIX SPIKE ORIGINAL

Lab sample id R304009-10 Lab sample id R304009-05 Client sample id JOOKC3
Dept sumple id 7472-010 Dept sample id 7472-005 Location/Matrix 100 BC Fr. Drain 100-C-3 SOLID

Received 04/01/03 Cotlected/Weight 03/27/03 09:39 1239 g
% solids 96.0 % solids 96.0 Custody/SAF No B01-054-013 601-054

SPIKE 2a ERR MA RDL WLIALI- ADDED 2a ERR ORIGINAL 2 ERR REC 30 LMTS PROTOCOL
ANALYTE pCi/g (COUNT) pCi/g pCi/g FIERS TEST pCi/g pCi/g pCi/g (COUNT) Z (TOTAL) LIMITS

Tritium 47.7 0.55 0.16 400 X H 53.0 2.1 0.004 0.075 90 85-115 60-140

100 B/C Area Effluent Pipe. & Prox.

QC-MS#5 44249

MATRIX SPIKES

Page 1

StMMARY DATA SECTION
Page 12

000 02

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0

Form DVD-MS

Version 3.06
Report date 04/08/03



Duncan, Jeanette M

From: Christian, Bruce [BChristian@TechLawInc.com]
Sent: Wednesday, May 14, 2003 4:52 PM
To: Duncan, Jeanette M
Subject: RE: Validation Coming You Way Today

I had to leave Cheryl Volkman's Inorganic comment for H2132 blank. Please
show it to Rich and see what he thinks.

---- Original Message--
From: Duncan, Jeanette M [mailto:JMDuncan@mail.bhi-erc.com
Sent: Tue 5/13/2003 11:27 AM
To: Christian, Bruce
Cc:
Subject: RE: Validation Coming You Way Today

Bruce,

H2131 and H2135 complete.

Jeanette

--- Original Message--
From: Christian, Bruce [mailto:BChristian@TechLawinc.com
<mailto:BChrisflan@TechLawinc.com> I
Sent: Monday, May 12, 2003 9:49 PM
To: Duncan, Jeanette M
Subject: RE: Validation Coming You Way Today

This is 2131 inorganics. I'ts in wordperfect.

---- Original Message---
From: Duncan, Jeanette M [mailto:JMDuncan@mail.bhi-erc.com
<mailto:JMDuncan@mail.bhi-erc.com>]
Sent: Fri 5/9/2003 7:53 AM
To: Christian, Bruce
Cc:
Subject: Validation Coming You Way Today

T Bruce,
Two more 7 day TAT validations. One of them is one of the four I

had forecasted that you would be receiving this week (H2172) and the other
one (H21 80) is a remaining sites validation for which i don't know
validation is going to happen until I am told to set it up. Anyway,
yesterday, when i shipped off these two validation request packages, Rich
wasn't here so I couldn't get the validation references on the VSR. So,
here they are:

H2172 Validation References: BHI-01249, Rev. 3, DQO Summary Report
for 100/300 Area Remaining Sites Analytical Sampling Effort & DOE/RL-96-22,
100 Area Remedial Action Sampling and Analysis Plan

H2180 Validation Reference: BHI-01249, Rev. 3, DQO Summary Report

1



for 100/300 Area Remaining Sites Analytical Sampling Effort

Hopefully this is the information you need and you won't have to
fire off an IR immediately upon receipt of the VSR.

Jeanette

2



-Apr-2B-03 07:1SA RB Christian

FAX

TECHLAW, INC.
3115 Loma Court
Tenino, WA 98599
509-521-6693

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 27 April 2003

Information Request #1

H2132-Rad

There is no CR V chain of custody for sample J00KC4.

See a//fdr' SVC.

.SbJ fp V/St kuk"

Aea7 Pw rtpkPV5

r5h at ,/t/*ehonW

P. 0z



SDR #: BS03-037
Revision#: 0
Date Initiated: 4/10/2013

SAMPLE DISPOSITION RECORD

SAF: B01-054

OU: 100-BC-1
Project ID: 100-BC-1 RAIWD

Task ID: 1

Sampling Event: 100 B/C Effluent Pipeline

Laboratory: TMA/RECRA

Task Manager: STROM, DN

Sampling Information:

Number of Samples: 7
ID Numbers: J00KB9,JooKCO,JOOKC1,JOOKC2,JOOKC3,JOOKC4,JOOKC6 (112132)

Matrix: SOIL
Collection Date: 03/27103

Issue Background:

Class: General Project General Laboratory Validation Direction Sample Management
Use Direction LDirection

Type: 1) Addition of Analyses

Description: Addition of CrVI analysis.

Disposition:
Description: Addfti6n of CrVI analysis.

Justification: After review of the priority data for site 100-C-3 it was noted that CrVI had not been
requested. The analysis has been requested and will be run within hold time for CrVI.

Approval Signatures:

KESSNER, JH /
Project Coordhgator (Print/Sign) Date

STROM, DN

Task Manager (Print/Sign) Date

BHI-EE-109 (02/99)
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THE FOLLOWING FILE(S) ERASED
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TO; Jeancttc Duncan

From: Bruce Cluistian

Pages: 1

Datc: 27 April 2003

Information Request *1

H2132-Rad

P.02



Validation Review Form

Date: g-*c -o COA: g/poes 2 toO
SDG Number: Validation Report Title:

-Remaining-SiterExpedited Validation Comment Due Date:
Review?

Yes No_

Reviewers: R. L. Weiss
C. L. Volkman
Project

Additional Comments:

HC-



bt~ -s

Validation Tracking Sheet

SDG: '.-?/aQ SAF Title: A&'6 47CA/-?/ Iy -a aAMe4tit
SAF# /-o Waste Site: ,Oxc-/ // teno/

1. Date Initiated: q ,-
2. Date Started: - g-o
3.DateDue: -1pC-6.
4. Date to Reviewers: !: -,3 0-05
5. Date Review Comments Back to Validator: 1-6 - 6 3
6. Date Validator Disposition nments are Transmitted Back to Reviewers: - 5'- o3
7. Review Complete? es No
8. If no, continue to follo s 5 and 6 above until it is.

eevlru> Oowek* 4d o Arg 4r;k'ns, rs S-/

;hk, u s / *&*A 4 4 s. -

- 6--



Review Comment Record (RCR) ' a 2. Reiew No.

5/02/03 ARQP-03-22

3. Project 4. Page

ERC Page I of i

5. Document Number(s)/Title(s) 6. Program/ProjecLt/ 7. Reviewer: a. Organization/Group 9. Location/Phone
SDG--l-2132 Building Number Cheryl Volkrna n ARQP - Que lity Assuance 3350 GWW 509-372-9208

I00-BC Area Efflueni
Pipeline & Pioxinity Sige
Remedialion AcdMies - Full
Protocol - Wasic Site 100-C-3

1-. Cornse- SubmitIal Appralt 1L Agreement with indicated conmenT disposilica(.s) It. COSED

CL VolkAan
Organization k4maer(OpliOa) 5/02/03 Rcvkwa/Pfoint otCareat 5/151O3 RP W1I

Dale DaO
C. Volka

A YIhorfi 4ilor AuthtriOrginatar

12. 13. Cooment(s)/Discrepancy(s) (Provide technical justification for the 14.
Item comment and detailed recommendation of the action required to correct) Hold 16.

resolve the discrepancy/problem indicated.) Point 15. Disposition (Provide juslification irNOT accepted.) Status

I Volatiles -Data Validation checklist (page 24) has incorrect sample/matrix
I numbers= JOK39? And JOOKC6 is missin_ C

Inorganics - t) Inorganic Narrative covers the analyses of 7 soil samples.
The package only contains 6, and 2) the package contains the incorrect
Chain of Custody fpaae 18) LQ C r r e dc

3 Radiclhemistry -Page 2 under Field (Equipment) Blank the incorrect sample
number is referenced. Shoukd it be JG0KC4? -

4 Smvaie-NO COMMENTS

2

C



REVIEW COMMENT RECORD (RCR)

1. Date 05/01/03

3. Project No.

CVP/Remaining Sites

2. Review No.

4. Page -

5. Document Nrmber(s)fTitte(s) 5. PogramJProjecffluilding Number 7. Reviewei 8. Orgsnizatioi/Group 9. LocationlPhone
Validation Packages for SDG 2132 100-C-3 RL Weiss S&DM sigma1

372-9631

I. Comment Submittal Approval: 10. Agreement with indicated comment disposltion(s) 11.

Organization Manager (Optional) Reviewer/Point of Contract Reviene riPoint of Contact
LO

Date Date

Authortdriginator AuthortOriginator

12. 13. Comment(sYDIscrepancy(s) (Provide technical justitation for the comment and detailed 14 Reviewer .m

Item recomrnandion of the aclon required tocorbactresolve the discrepancylproblem indicated.) COnc nce 15. Disposition (Provide justification ifNOT accepted.) Status

I At] - Packages need to reference BHl-0 1249 "DQO Summary Report for 100/300 rcrt4't do,7e( fV
Area Remaining Sites Analytical Sampling Plan" for additional criteria used for
validation. WA

2 VOA, pg. 11: Acetone values for J0OKC6 & 100KC4 are incorrectly flagged "U'.
Table lists analysis for Vinyl Acetate which in not reported in the lab data.
Deleting the Vinyl Acetate line will correct. i .41 ,&IlM

3 Inorganics, pgs 4, 10 & 25; DeLection levels and listed RD s. Add RDL criteria -4 I o q

for Ba and Cd from BH1-0 1249. Use RDLs criteria for Ag, Pb, and CrVT frorn J6 c rst' or
BHI-01249. Revise table and discussion on missed RDLs as per these criteria.

4 Inorganics, pg. 10; Silver value for JDDKC4 should be 0.05 not 0.07, 90r z - ..

5 Semivolaliles, pgs 4, I 1,12, & 25; Detection levels and listed RDLs. Use RDL k..
criteria for SVOAs from BHI-01249. Revise table and discussion on missed RDLs
as per these criteria, r Cr

6 Semivolatiles, pgs 2,4,9, 12, 16, & 23; Blank contamination. Evaluate, qualify,
and adjust all samples (including field blanks) to lab method blank contamination
issues. The bis(2-ethylhexyl0phthalate results for JOOKC4 should be raised to F t'7
CRQL and flagged "U". Revise discussion on Field blak as needed.

7 Rad, pgs 3, 10, & 27; Detection levels and listed RDLs. Use RDLs criteria for Cs-
137 from BH-01249. No RDL criteria specified for Alpha or Beta. Revise table ,, m
and discussion on missed RDLs as per these criteria- I t Q .l - -

4/
J A - Aa ree ,

A-6400-090.1 (11r99)

k.05 .?.q ')n / )OAdloe kpl-



................................... TRANSMISSION RESULT REPORT ............(MAY 15 '03 12: 37PM) ......

BHI S&D MANAGEMENT 509 372 9487

.............................................................................................................................................. (AUTO)

THE FOLLOWING FILE(S) ERASED

FILE FILE TYPE

093 MEMORY TX

OPTION TEL NO.

12067238944

PAGE RESULT

07/?7 OK

ERRORS

1) HANG UP OR LINE FAIL

I
- 'I,

ii
*s .v.

I

06:49AM BHI S&D

16

i
&

A
=
.5

I.;

0

ii

2) BUSY

2'

12

I,
1*
i0

RI
*0

3,
V
'S

3) NO ANSWER

MSEMENT'~0 372

I-T

I

AL

I
Q.

.4

4) NO FACSIMILE CONNECTION

A'
'I

elk

A
N

K
A

1 , 
robs 2%

UE

1';

.4

.3

i, I . I

4'

"4

C-

-MRY 05 '23 -P. 4'4

6zK

(N

1"

i
SC
0

a

'U.

U,

Sn

-I
4.

-v
A.

C1.
'a

*1

I i


